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GRUEK. — XII'I. ' 

- ^ [Contlmiti'frowVtA.VI.ip.Zih.'] ' 
COJsJ^UGATION (cwifiJHiwO. 

’ The' stndent' must , also accustom himself to 
parse — that • is, to assign or' declare the several 

• ^vts of the verbs (and of all words), as well as 
tlie^grtimmatical'relations they bear to other words. 
■At presbnt, however, we have to do with suoh exer- 
cises as will best aid him to thoroughly master the 
.conjugation' of sthe verb. In regard, tlion, to thc'^. 
active voice now seHorth, as well as-to other .parts 
to be hereafter given, he should -write ■ down very 
carefully (and correct whatheuTitesbythepara- 

. digm) the several parts of the Greek-English exer- 
cise, clistingdishing (1) the root, (2) the anient, • 
(8) the tense-stem, (4) the tense-characteristic, 

’ ;(5) the mood-vowd,- (C) tlie tense-stem with the 
. moo'd-vowel, (7) the person-ending, (8) the tense- 
stem together with tlie mood-vowel and th’e person- 
ending. Take as an instance ^j9<iwX«ji<raw, ttc ion^t 
■' coimet The word may be divided thus :' 4-/3owA«d- , 
*<r-a-To. Of these elements, $ov\tv- is the-rootj'^ 
iS‘~the augment ; ^ e combined uith fOTins • 

. «i8oi;Afv-, which is the tense-stem of the imperfect 
indicative .active; the <r, the tense-characteristic of 

• the fii^ aorist, and thus the^stem of this part will 

'' be fpovXeviT - ; the a is the connecting ^^owel of the-' 
indicative, inserted for ease of pronunciation ; and , 
the •Tb' is 'the* person-ending of the third- person 
^ singular of an historic -tense- of the middle vcdce.\ 
So we’ “ parse ” ^/3owAeii<ro-ro' as the third person, 
#\ingtilar nuinber, first aorist, middle voice, from 
jSflvXedo/uoi the activei form of whichis /SowXfiiaj. and 
the chief parts are jSouAf )3ouXf liow, flfPoiJXfv-K« ; 

, ^for in all instances tlie root must be ^ven as found 
Jn- the 'lexicons, and'tbe principal parts, «« well as 
(1) the pereon, (2) the number, (3) the hiood, (4); .* 
■the'tense, (5) the'voice, of everyverb and every 
fonn of every verb that is met with. 

• The participles, in the paradigm are— pr^nt, 

' XiJftir.; future',' second, ^aorist^ .Aiflwv ; first' 

; ’ ' 14S ' 


aorist, XuVos ; first perfect, AcXukcSs ; second perfect, 
Of these, Atiwi', Xiforuv, and \trciy are 
declined likeJSi', which occurs in lesson XI., and 
ir€^V(£$ is declined like AeAvKcSr. The forms of 
A^ir^ and XeAukcSs will serve -as a pattern for the 
rest. • 

DECLEKSioy OP- THE PABTICIPLB Ai/<rov, -Aiio-aira, 
^ Xvaay, afiotftr loosing. 

‘ Singular. 


Nom. 

Aii-irar 

- AiXtmcra 

Xv’irav. 

Gen. 

\i‘<ravTos 

Au-ffihrji? 

X^-ffavTos. 

Cat. 

hii-ffavTt 

Ay-£r£»<rp 

1 Xi-ffayri. 

Acc. 

Xi‘ffavTa 

Xi-oaaav 

Zfual. 

Xv-ffop, 

N.A. 

Xi'ffavre 

Xv^edaa ^ 

xd’ffavTM. 

G.D. 

Xv^ffdyrow 

1 Xv’ffdffaiv 

’Plural 

Xvadinow, 

Nom. 

Ati-rroyTpy 

xC'ffaaat 

xi-awro. 

Gen. 

XV'irdvTuy 

Xv’tratrwy 

XtMrdyrw. 

Dat, 

Xd-ffCUTl 

Xvtrdaats 

X’i’ffwt, 

Ajcc. 

Xd-aavras 

Kv-jd(Xas 

Atf-o'ovra. 

THE 

PAHTICIPLE AcAuKiis, AcAukVia, AeAvk^s, 
having lomd. 

, ’ Singular.- 

•MABC. FEU. X-EtT. 

Nomi 

AeAv-K(£s ' 

XfXvKvta 

AeAv-Mby. 

Gen.; 

A«Aw-K(JTor 

XiXo-Kvias 

AeAt»-K<iTOJ. 

Dat. 

'A€Au-;fbVt 

- AcAv-ifyla 

AeAv'Xrfn. 

rACC. , 

AeAv-K<iT« 

AeAv-kviqp 

A«Av-Kiiy. 

■ 


DvaV. 

1 

N^A. 

'AeA»-K4Tf\ j 

XeXV’Kvla 

•ACAU-KOTE. 

G.D. 

AcAu-ff^otV 

■-XeXv-Kviaiv 

7f,(XV'K6TOlV, 

, - ■ 


Plural, ' 


’Nom. ! 

'AEAv-ir^rcr 

AeAv-kuTm 

AeAv-x^to. 

,Gen. 

.AeAw-^fOTwl' 

XfXV'KVl&V 

^ AEAw-rt«iT»v» 

'‘D.-it. 

AeAu-Ktiii't 

XeXvKviais 

' . AEXtf-Krfri. 

Acc. 

.AsAv-iforas 

A€Ay7Kui’oy . 

XEAI^’K<ira. 
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fi&RASIGU OF 'TRG RBGULAR T£BB 1 loae 
^ (Nidole Voice). 

' IJIDICAUVE MOOD. 

* JVweni,— Tense-stem /ffljwi/ert.— Tense- 

Xu'. stem t-XH-. 

Bng. l.\i-onai,IlmBiny’ i‘}.v-iiaiv,TKatlmiK0 
seif or Am mytelf, ete. 

etc. 


2. Xd-j? * or Xd-ii. 

4-Xii-ot). 

8, Xi(-«rai. 


TIuaI. 1, Xu-4.iif9oa, 

i'kvijitiia. 

2, Xd-virBw.* 

M-setw. 

3. Xii-eoBoa.* 

i-\u-*e9iiv. 

Jdwr. 1, Xv-4^(9a. 

l‘Kviiuh. 

2. Xrf-*g9«.* 

i-klftoBi, 

3. Xii-omi. 

M-om. 

JKf«rc.— Tease-stem Xi;-g-. 


Sing. 1. / shall loose mysel/. 

(The person-endings are like the Present.) 
I^nt jlflris<.— Tease-stem 
SiTig. 1, JlMMd wjs^J. 

2 . <-Xv-ff-«. 

3 . ^-Xj-f-aro. 

ill(A^.2. ^-Xv-cr-oA^fiv. 

8. i-Xifff-d(ifli|i», 
i7«f. 1. V-Xu-r-el/K^s. 

2. ^-XtJ-ff-art*. 

8. ^X^-C^OfTS. 

Second >Jar/<f.— Tense-stem ^Xw-. 

&ng. 1, V-XiW^Hir, 7«ffl<w‘a(riiciiR(t 
(Like the Imperfect Indioatirc ) 
StJB^UKCTIVB MOOD. 

, iVescAi’.— Tense-stem Xe-. 

Sing. 1. Xir«/wi, I mag loose ngselj, 

2, x^-p.* ^etc 

3. Xi-IJTOI. 

Jluaf.2. KC-nahv. 

3 . Xi!-i|(r 9 oi'. 

Plw. 1. Xu-«^(e4. 

2. Xv'-5tre«. 

3. Xs-ttXTai. 

Pint Tense-stem Xr-g--, 

Sing. 1 . Xii-ff-ai^ai, I mag loose myself, etc. 

2. X)5.ff.p.* (Like the Subjunctive Present) 
Seotnd Aarijt.— Tense-stem xir- 
Sing, 1 . xfir-»i«u, J nag remain loUnd 
(Like the Subjunctive Present.) 
OPTATTVB MOOD. 

Tense- Aoriit.-^’Sea'^ 
stem Xv-. stem Xs-r-. 

Sing. 1. Kvolunr, I mighi x«-g-a(^p,, J 
l<m myself eic. loose mys^fete. 


‘ i. xi'tio. 

ki-e-aic. 

A Xe-0iTO. 

Xv-g-airo. 

J9Hal2,Xi^sir9sv. 

X(r-ff-«f9ov. 

A Xv-efaBnv- 

,Xu-tf-afg9i]V- 

Jdstr. 1. Av-tlfuSiL 

Xu-o^afaffio. 

2. Xii-otirBt. 

XB-ff-aiffOi. • 

A Xi^aJVTe, 

1 Xv'-ff-BIKTO, 

Future.- 

-Tcnsc-slem Xv-g-.' 


Sistg. 1. Avg-ef^uip, / iroKfif loose myself, clc. 
(The person-endings like the Optative Imperfect.) 

Second A»rist.—Tensc-$tm Xor-, 

Sj^. 1. Xlv-Di/ti)*-, I might or notild remain iehind, 
<Aa. 

(Like the Optative Imperfect.) 
IMPEBATIVE MOOD. 

Pfficaf.— Tense-stem iVw/ JorW.— Tcn«c- 
Xt>-. stem Aver-. 

Sing. 2. xi-ctf, loose tlm xD-g-«,* loose ihysslf 
thyself . etc, etc. 

3. Xv*(g9v. Xv-g-i(o9u. 

IhiBi.i, Xf-^ffSof.* X(-ff'BirA]|>. 

3. Xii-rff9»r.* Xv-ff-^tf9wv.* 

Pfw. 2, Xv'-frtf.* Xil-fl'-aff5f. 

3. Xv(ffC»p(u' (com* Xvg-affBwffBj' (com- 
monly •weirt'*), monl.v 

Second ^lerirf.— Tenit^stem Xiir-. 

Sing, i, Xll^ev, •hdio, remain hehind. 

(Like the Present.) 

ixnxmvE MOOD. 

Pre»nt. x-<-iff»9aj, to loose oneself, or te 

loosed. 

Rrrt Aorist. Xv-ff-acr-Osi, te hare loosed encMj^. 
Second Amrist. xir-cgfoi, to hare remnined lnhind. 

rAItTlCirLKS. 

Present. Xv-J/io-ci, loosing oneself. 

Hist Aorist. Kv-f-iiurof, haring looted. 

Second Aoiist. Xt1^^^f ror, haring remained behind. 

Exeucisc C8. 

Translate into English 

!• 2, Avraf/iqv. 3. Aile^tei, <1. Atn«)iei. 

6. 'Ektijiiiy, G. EXwiyi^r. 7. Avn^um- 8. ’EAi- 
9. Afoi-Tat. 10. 'IKiono. 11. 'EXirana. 

12. Awaiirtf, IS. Aiwf^iijji. H. AtTrfoflai. 15. 
A«<a*»w. 3C, AifwOai. 1". Aiigflai.' 18. Aw5- 
19. AiffoffBt. 20. Afrontti. 21. 'EXiffta. 
22- Aiffip'u. 23, AviaOtiv. 24. A^aiatloi.. 23 
il.Avoiflfm. tl8.Aioino. 

29. Awa(«fla. 

ExsitCISB CD. 

Transfate into Greek 

1. 1 might loose ray.self. 2. He might loose him-. 
«tt. a. They might loose themselves. 4. ToIoosa 


( 



GJIEEK. 


3 


oneself, 6. Loosihg oneself, 6. Loose yourselves. 
7. He xv’onld loose himself. 8. Let. him loose him* 
self. 9, We may loose ourselves. 30. They will 
loose themselves. 11. He may loose li'iruself. 12. 
You two might havt loosed yourselves. 18. You 
■ may loose yourselves. 1*1, You were left hchind. 
IS. He may have remained behind. 16. Do ye 
remain behind. 17. To have loosed oneself. 


Conjugate, according to the active and middlG 
paradigms, tlicsc verbs linaiTnet^cAueatc: 

I Tcign. The ohief parts arc— iratSfvw, 
irat5«vtr<ii, irETraISfvKa, ^EiralSfupai ; and ^aaiXfvv, 
3ao'iXfva'<», ^f^atrfXcuKa, /If^atrtXEu/tai. 


Tnn Passtto Voice op Xi5w. 

(The Present and Imperfect arc the same as In the 
Hiddle Voice.) 

INDICATIVE MOOD. 

i’ir.tf jlon’s?.— Tciisc-sfora ^•Xt^•0•. 

Sfiiff. 1, J rra^ loosed, etc. 

^ ' 2, ^-Xu-O-ar. 

3. ^•Xi5-0*a< 

Huai. 2. i‘Ki*9’rirov. 

8. 

Phr. 1, 

2 . 

3. 

First i'^Kfurc.— Tcnsc'Stera Xw6a-ff*. , 

Sinff. l.hv-OTi-ar’Ofiai, I sltaU he loosed, etc. 
(Like the Indicative Present Jliddlc.) 

' Second A ar/sf.— Tense-stem «-Tpi5-. 

' Sinff. 1. i-Tpi^’rjv, X leas rvUed, ctei 
(Like the Indicative Pirst Aorisfc Passive.) 


Second Tense-stem Tpjfl-a*«r-. 

, Sing. 1. I shall he rnl/hcd. 

• (Like the Indicative First Future Passive.) 


Tense-stem 

Tense- 

XE'Xv. 

stem e-Xe-Xv-. 

Sing. 1. Xf‘\v-pai, X have 

i-Xt’Xy-pqy, X had Icen 

been loosed, etc. 

loosed, etc. 

2, XE-Xv-Ba'i. 

^•Ae''Xw*«‘o. 

J 3. Xe»Xv*to{. 

^-X^-Xy-To. . 

Hlial. 2. XE-Xt.-fffloi'.** 

i'Xi-XV'CBov, 

3. XE-Xu-fflJov.* 

^-X'E-X^-tfflav. 

P^IW* 1. XE'Xi-/ieflt!. 

^-XE-X<i-pE0B. 

2. X€-Xy<rflE.* 

^-Xe'-Xu-cAe. 

S. AE*Xv}»rai. 

?»X^-Xy-vTO.' 


Note that when tlio tense-ending -^oi of the 
perfect .passive Is preceded by a consonant, the 


tliiivl person plural is supplied, for euphony’s sake, 
by the perfect partici])lo with etVl (Cor Tirwviai, 
rtrvpfilvai ciVf), and in the pluperfect, •nTvp.inivox 

Perked Future, or Third Tense-stem 

Xe'Xv-cr-. 

Siwj. 1, Xc-Xiz-tr-o/tat, I shall hate lecR loosed, 
(Like tlic IndicaUvo Present.) 


SUDJUNCTIVE MOOD. 


First Jflrisf.— Tense- 
stem xu-d-. 

Sing, 1. Xy-6-w, J* may he 
loosed, etc. 

2. Xu-fl-pi. 

3. Xu-fi-p. 

])ual, 2. Xv-O-ijTov. 

3. Xu-P-nrov. 

Plur, 1. 

2. Xo-J-pTf. 

3. 


Tense-stem 

Xe-Xv-. 

Xe-Xu-iu«ros di, J mag 
hats Icon loosed, etc. 
xe-Xu*4fVo5 fs. 
XE-Xv-^fVor p. 
Xc-Xu-^eV» ’^tov. 

^roi/. 

Xe-Xv-/4^i'ot &(uv, 
Xi-Xo-filroi ^Tf, 
XE-XU'/iEWi &ot. 


Second .dorfrf.— Tense-stem rpejS-. 

Sing. 1. J may hervlhed. 

(I^ike llic Subjunctive First Aorist Passive.) 


orrxTiVB 

First Tense- 

stem \V'6-. 

Sing, 1. Xu-O-eItj)', X wight 
he hosed, etc. 

2. Xv'9-E(ur. 

3. Xu-fl-Eip. 

Piial.2, ^v-B-^flnrov^^elTor. 

3. XV'ff-(f«^T7}»') •EiT?J»'. 
7Y«r. 1. Xw-D'(ffpi^Ev) -eijMEt'. 

2. Xl»'0-(EfpTE) -EITE. 

3. Al>-0-(Efp«yB»f) -EJEJ*. 


MOOD. 

—Tense-stem 

Xe-Xv-, 

XE-Xv/itVor t'tijr, J 
viigH hate been 
loosed, etc, 
Xe-Xw-^cVos «fpr, 

XE-XV-Z^l^fOS E?TI. 

XE-Xu-^^t'U eTtOJ'. 
XE-Xv-^^ra ttniv, 
XE-X^/icrai fliisy, 
\(-K0‘iifV0i eIte. 
XE-Xii-/iE»>oi fUv. 


F'irst i’hrfvrc.— Tense-stem Xv-Bq^C', 
Sing. 1. Xv'0i]-a’-of^pv, / would he loosed, 
(I^iko Iho Optative Imperfect Middle.) 


Second Tense-stem rpiP’, 

Sing. 1. TpiP-Efpv, I might Ic ruhhed. 
(Like the Optative First Aorist Passive.) 

Second Tense-stem rpip-n-iT'. 

Sing. 1. Tpifl-Tj-ff'-of/tpi'i X would he riihhed. 
(Like the Optative First Future Passive.) 

Perfect Future, or Third i’Hfnrc.— Tenso^m 
^ Xf-Xw-ff-. 

Bing, 1. XE-Xv-ir-el/iTj^', X would hate he&n loosed. 
(Like the Optative Imperfect.) 
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IMPBBATniE MOOD. ^ 

' P'ir;*/ A<»nrf.-Tcnse. Pcr/w/.— Tistisc-stem 

stem Av0». Aj-Xik 

Sxng. 2 . Xw- 0-7 jti, he . tlmi A^>Aw« • 

^ ' loosed, etc. ' . ‘ 

- 3. Au*0-^t( 8. Ae-Av-fffiw. 

D«flZ.2. Ai-ff-jjTOi',, A^-Au-ffflov.* 

, 3. Kv$-'^av. , Ae-A^-ffAM*.* 

Plur. 2; Ai-ff-i|TP. A^-Au'ffOe.* 

3. \v9-(iTa»rttP) ‘fV‘ Xt-xC-eBuffav (com- 
’ rjuv. innnly -ffflu*'*). 

Tense-stem Tp«S*i|-* 

Sing. 2 rplB-rf-Bt, Tte thou rithbcd. 

I 3. Tpi3-:^TW. 

(Like the iTiipcrath’e Fii.'it AoHst Pa5si\c,) 

' m’lsrrivn mood. 

' First Aorist. Au-ff-Ji'ai, /<* hare heck loosed. 
First Future Au.0/|‘ff*«(r6at, to hr ahoot to he 
hosai. 

Second Aorist. Tpifi-ijvai, io hare hcca ruldied. 

. Second Future. te he ahoot to he 

rubbed. 

Perfect. * xi-ko-eiu. 1o hare heev loosetl 
Perfect Future, or A*-Ai5*ir*e(ri>o«, iu U abait! io he 
Third Future. hiosed. 

TATenciriAifi 

First AotUt. Kv6-«U, hat'tiig beeu ItHtsed. 

First Future Ai»*Ofl*<r*^p<i'of, hemg ahnit to hr 
hosed 

Second Aorist. Imung heen ruhlted. 

Second Future. being about to he 

rubbed. 

Perfect. kvkv-uhvf, haring heen loosed. 

Perfect Future, or AcAv'cr-^I/icvor. being about to be 
Third Future. loosed. 

VDRDAL ADJECTlVltS. 

Xvrir, loosed, kvTfos, one who ought to he looecd. 

E-XERCISK 70. 

Translate into English 

1. 'Irpi0n. 2. Tpiflp. 3 TpijBritis. 4. TpiSrlp. 
6. AvOelniv. 0. Ai.0*?. 7. Avefiru. 3. 
f». Av6nein(vos. 10. Tpi^pwj. 11. Tpi0jj(r^/itW. 
1... £Aii0i}r. 13. ’EAddprf. 14. AvS^irp. 13. A^ftuiitr. 
16. Auesifiev. 17. AvB&n. IS. Awfljfr. JO. Av^iJ- 
esaBai. 20. Tp.iBcf,, 21. Tpi^fl^r®. 22. AfAt^in. 
23. ’EAjAiipijr. 24. AsAvVo^ai. 23. AfAviroi. 20. 
'EAeAwvTO. 27. A(\vnipos ffijj. 

Exercise 71. 

Translate into Greek:— 

I. He wps loose^. 2. He may have been loosed. 


3. He might htivo been loo'ied. 4. Ilc’shnll be, 
nibliefl. 5. TlieyslmUbcloosod. C. IIo was rubbed.. 
7 . I have been loosed. 8. Thoii innycst linvc been 
loosed., 6. They shall Imvc been loosed. 

or the participles In the middle nnd pas«.ivo voice, ■ 
(hose which end in -os ('fifvos) are declined like 
ayoflit, ’i}, -ov. or those which end In -eri, tnkc the « 
following as a nfoclel , 

DECLtlNSIOX OrAt/0?fr, AwPfliTfl. \v0{r,,loOicd. ' 
Singular. 


Korn. 

MAST. 

.At'0<it 

1 nt. 

Ap0<7<ra 

srl’T. 

XvOir. 

Gen. 

Au0(iTor 

AuOri'njt 

•, Ai'0/m-oj. /I 

Dal. 

AuOfWi 

Av0«Vp 

AvOfiTi. 

Acc. 

AK^t'l'TR 

Av0(7irat' 

Av0/r. 

KA. 

AiiOfi'Tf 

Jhini. 

KvBrdTa 

AtiOnTi. 

G.l). 

AvOfiTua' 

AuPdffau' 

Ae0«To«’. 

Xom. 

AuOfiTrr 

Plurnt. 

kvBuffat 

Avf/lTO. 

Gcii. 

AvOiVtwi' 

XvBtieiir 

Avtf/iwfcT. 

Dal. 

At'Orfeo 

\i'0t!oaif 

AiiOriffi. 

Acc. 

Ai»0fjTaf 

ki>Btlirc% 

Ai^«*ra. 
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j-aiscirit Ti.v*p. iiioornAt. tpmk 


1*( 

‘In.t 

rinf 


iri 

at\l 

hrt. 

}'rr>. 

JVrs 

hr’ 

hii. 

hn. 

Sing, ‘fiau 


•TBi. 

■HriK 


•TO, 

Dual, 

‘pBor. ^oBor, 


•oBoy. 

•aBnr. 

i^ur. -fuBa. 

•IT0{. 


•fttBa. 

•trfff. 

•no. 


The student will fliul an ad-antuL'i! In comi«ring 
together the thri’e voIcp«. The n-lntlon of tholr 
leading parts may he seen in the following 


COXARECTL'S Or TIIE TllUUn VOICI^!. 
jspa\uvr. Mooa, him i-iisftv Mt. 


Artirr IVifr. 

r'l'irc. 

Fwtrr JViT. 

Present. Aij*«. 

Av'e-psi, 


Imperf. ^Au-nr. 



Future. Xv’O’or. 

A^tfo;tai. 

AV' 04 «o'>epcu. 

1 Aorist. f'Ai»-ff-a. 

^•Au»ffttuijr. 

f'Au'Oiji'. 

1 Perf. A(>Ai;.ir.R. 

A/'Aispsi. 

1 Plup. ^A^•A^.^•.^^. 


(•kt'Xi’fiJjv, 

2 Perf, IM'. Ar>Ai;*ir.o^ai, 

2 Plup. l-v€-^y’tiy. 

2 Aorist. i.Aur.oi'. 

^-AiS'Afiiji*. 

^-Tph^lII’. 

2 Put. 


Tpi^-i^cr'Opat. 


GEXERAh OOXSl'ECTh‘8 OF THE OBEKK VERB. 
Acnw \oin:. 

ftifir. Svl‘J. Optaiin. /m;vr. Aiitw. Fnrf. 

Prw. Avy. Alfw. kvoim. Kit. Awii-, Avmiv 

llKp, tAi«t’. 



: GBlfEKi 


' » SitbJ, Optative. Inpcr. Inpi, . JWr/. 

Ttlk. aJow. ‘ Awpijitt. ' Avcreii<. Awui'. 

1 Aor. (AuQ'a, ' AiW. AvVaifii, Avcroi', AOtrat. ktniae. 

‘1 Pcrf, AMvxa^ Ac* AcAvMicfii.AeAtiKe.'AeAvKem,AeAuKuf. 

' Amw. , , 

1 niip. MrAtSin}. 

2Pcif. 7c^ip-B,/ vc^tive. 

I , i‘.a. fix. K I'w, ' 

S Plup. ejre^^ji'eiv. 

2Aor, i,\aTCv. Atcu. Airoifit. Aiff<. Aiitctr. Attrui'. 
MiDDrx voicn. 

VtCS.' \vofiai. Avco* Avoif4i]i’. AtJeu> Avrcrffai. Atufcei-ec. 

fxai, 

' Imp. rAvd>i>]i'. 

Mu. .\v(ro;iBi. AvroiV^i'. Apff(ff0at. Avcr^/irpst. 

1 Aor< <Av 0 'a/(t]i'. Avo'U' Aito'(U(ii}t>, Avffai, Avnatfai. Atttf<^{t>e<. 

'"pat. 

2 Aor. ^AiBOMiii'. AiirU' AiBDt>xi]i<. Atmu, Aincrdai. Ainoftn-of. 

pm, > ' ■ 

PASSIVE VOICE. 

lAor. <A^0iii'. AvffM. Av6<«i]v. AiS^ifrt. Av0i}i<At. Aufi^iv. 

I Flit. Avl^»> Av0j]n(' Avdij^oftr- 

|iiu. 6ai. tHK, 

Fcrf. A(Avfi.a(. AcAin ArAvficMt AcAvffa. A<Ava0«i. A«AvfMrov. 

^ • /lUflC fUJl'. 

w. 

Flnp. cAfAv^qi*. 

P. Fut.A<Avffo* AfAwpi- AfAifffor- AiAvo^f. 

^ai, 6ai, MV. 

SAor. crpt^qi'. fpifiSi.rptfitinv. rpt^^rai. rpifitif. .< 

2Fut. Tp4jSq<ro- Tpt^^«4* rpc^^cr* ipifinnpr- 

fiu. pypu €90dt. ret, 

M^e remarked .bcfdro on page 258 of Tolume VI. 
on tbc close conncctiou in sonso between the passive 
and middle, Xlms wo find the present and im> 
perfect the same in both ; and, in the same wajr, 
the perfect and pluperfect passive; as well as tlic 
future perfect, often bear a middle signification. 

A glance at the general conspectus nill show that 
this large array of separate tenses is not complctc 
in nil its parts. Tlic right to appear in tho con- 
; spectiis may be disputed in tlic instance of the 
, perfect .subjunctive and optative of tiio passive 
.voice, inasmuch ns they have no separate and 
independent forms, but arc each made up of a 
participle and a part of tbc verb «7va/. 

The student should form for himself, solely by 
the aid of niomory. it general conspectus of the 
, Greek verb, in imitation of the one just given, 

, taking ns his verb — 

(/ hcliece), iritrr^tifftu, itm fffTevaa, •' 

. ’ 7reirtffT€u/««i. ' _ . 

'• JETniOLOGIOAL.VOCABULAEl’. ' J 
JfiWJfie, ‘unbind. Aieripos, loosing. [ 

■ ‘AiiffiSy a loosing. , ‘Avolvofiot, breaking tbc 

■Av(rl-Qpi^,-‘Tpixoh lioxing law (vrf^o's/'ow, J, taw). 
pie hair loose '(9'pii, Avriipm.lmlngiTeHcQta- 
Tptx^s, n, hair), ing, healing. 

' Ayaifiaxo5y2>^iii'^3<^‘^<!^ Ahrpov, laosing’ind1icg,’A^ 
te the fight (yixVi -VSt mnsdm.- 
■ fj,haitte). “■ ‘ AuT/)«{w,Ibuyoff,f*<WMam. 


Aarpanfit,' -fus, ■ ij, O' Kara-Al/ft), 7 dissohc, 
’ T/i7isom. ' break. ' 

Atfr/MflT^f, -oD, a ran- ■ nop-AjJa, 1 remove, do* 

sotacT, a redeemer. Stroy; lienee our word 

Aw'Avftj, J hig off. , . ’jiamlgsis. 

Aia-Xite, I separate. 

Each of these various compounds of A^— namely, 
airoAi/tf , napekia, etc. — has its oVrn set of derivatives 
The student, then, in making himself thoroughly 
acquainted with Xtiw, has taken steps toAvurds the 
acquibment of an immense number of Greek 
words. 

THE PEESEST,' IMPERFECT, FUTURE, AND FIRST 
’ J ' AOniST TENSES, ACTIVE VOIOB. 

A'few remarks on some of the forms of the verb 
'of which a full paradigm has been given may be of 
scrvdcc to the student of these lessons. 

In the cowi,u^t\ou the petsoivenrUn^ in. the 
course of time underwent changes, as may be learnt 
from pic older conjugation, namely, that in -pt, as 
well as from, the dialects, or forms of the language 
-in nse among the Dorians, the yEolinns, etc.— 
forms more ancient than the Attic, which is con- 
sidered the standard for ordinary prose. In the 
0rst person singular indicative and siibjimcUve of 
the active voice •pi has been dropped, and -ri in 
tho third person singnlar ; thus the fonns originnlly 
were xiopt or instead of Aiiw, ond Xj/m instead 
of X^«{. So (v being the first person suffix in historic 
tenses) the first singulnrlndicative of the first aorist 
was originally ixvov, instead of, ns novr, iXvea. (For 
final *• after a consonant becoming & rtVle supra 
lesson IV.) In the second person of the imperative 
active, •9i was tlropjjcd, so tliat avc have xSe instead 
of 

The second person singular active has the ter- 
mination ’oH in tho following forms:— o?tf0o (in 
Latin, nosti), tkim hioncst, from tlie perfect o?8b, 
used with^ a present signilication, as I hwn : 
p5fur0a and the pluperfect to ofSo, used 

witli an imperfect meaning, as, thou kneivest : 
yfifoBa,' thou satdst, imperfect from ^ 
thou least, imperfect from ^ipi, 7 avi { 
ikon 'wentest, imperfect from dpi, 7 go. 

; The original form of tlie first nerson plural active 
indicativ^ Avas -/les insteiul of -ptv, resembling the 
'Iiutia tccmluation Tluia the Dorians said 

TwTTojuts, »re sts'ihc, instead oi TtfirTo/iev'; so in tht 
liOtin, pcrcuUwitts ; so also ypd4>-o-p^St 
Latin'scrf5-MKws). , , ' 

■ I’he original form of,tlib third person plural of 
the principal tenses, active voiCe, ended in -yri; 
the T passed into <r, and tho v ^Tas .dropped, 'and^ 
so PooXfuWn became first / 5 oi/Aej} 4 >*'«, and 5'^then 
Bo\iXeiovffi, they advise, 
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The JloIIo -eittj, instead of -aa, *««, 

-tutv, of tlie optative first aorist acd^'c, is more 
uauJ than the first form given in the paradigm. 

In the second person singular indicative present 
and future, middle or passive, the Attics, maddidon 
to the form 'in -p, have another form in -<», as 
and Aii«C| Arfop and and AcA^ei, Awtl^sp 

and Aw9^<r«i, and rpi^fftt. This form in 

•ec is exclusively used in the three following verte, 
namely;-^ 

fiouAofuH, I tdll; fiaA^dJitminiVeat (snhj.^oiAp). 
bTo/uh, I tkmh ; af«<, iliou ihiiikett (subj. ety). 

IskaHsee: u^et, ihm $ha3t see (enbj. i^). 

When in the future of the active and middle 
•ff«, ’ffonai, in toots of two or more syllables, a 
short vowel a, r precedes the tr, the a is many 
verbs is dropped, and a new form is produced, 
ending In -u, *av/iB( (mark the circumfie^} ^ tlios, 
Adu (commonly ^Aburu), / <irtfe, /id ; and 

so on in the other persons — /Aar, /A$, /A^o', fkSrt, 
IXvffi. This abbreviated form hears the designalicm 
of tke Attic future, because employed by Attic 
writers. Some other examples of it are , 
TtAfu, 7 end. Attic 

•ou/iii', ‘crT*. -euffi ; 

Tt\diiftat, •f, -tiTBi, 

etc. 

Ko^l(ivi 7 cany. Kop(<r«, Attto koum, •k?, 
•leufitr, -ittre, 'tevn; kc/u- 
evptu, •(«, '{crrat, •tatip*9c, 

etc. 

I Step, stride. 

etc. 

These contracted futures are found only in tlic 
indicative, the infinitive, and tlm participle ; thus, 
TeAfi, TfAfiv, t^ASj', Tlie verbs wliich take this 
form are— ( 1 ) Aew (/AavpAi), Tt},tu, and nsAe* (7 
call) (2) All verbs in ; (3) A few in -of* ; ( 4 ) 
Of the verbs in -/n, all that end in together 
with ciju^icim^i, 7 put on (clotlies), a^ 0 iw. 

The stndent should now have no difficulty hi 
generally forming parts of the verb required in the 
exercises that ensue. It may, however, be as well 
to enter a little into detail with the tenses. 


KEY TO EXERCISBa 

Ex. 66.— 1. Loosing. 2. To tx about to loose, A He » 
Iwdng. 4 I have loosed. 8. I had loosed. 6. IihaUloose. 
r. VetoowoHldloose. 8. Thonwouldcstloose. 9. Let him 
i^. 10. Loose ye. 21 I ims khwing. is. He riinll loose. 
j 3. We a« loosing, li They two were loosing, 15. 1 mlcht 
«osE. 16. I loosed IT. He has loosed. 18. He loosed, ig 
; might Ibose. 2D, Loose then. ' 21. Let tlioae two Imie fimr.',' 
22. Hoving loosed. 28. I may lias-e loosed. 24. Thoq Jaat 
^sed. 95.-T5ie> had loosed. 25. TJiC)- loosed. ST.TheyhsTo' 
loosed. 28. Ye miglit loose. 29. Thou maycit loose. 80. Tioa 


BastappeaTk SI. Thou didst leave. 39 Thoamnj*esthaTe 
left. 88. niouniightcst leave. 34. Lstliini leas'e. 83. Hnvifig 
left 36. To have appeared, 37. Thou hadst appeared. 88 . He 
might nave appeared. 39. He might loose. 40. They might 
loose. I 

(jO.--Ifc must be remembered that the.raeaiiings given hero 
to the sabjuuctives and optativee only apply to their u» in 
subordinate sentences.). '' 

Ex. 0".— 1. n^ijeo. 2, ‘EAiJMr^e 8. A«tw>i. 4. AeirratTe. 
S. Adsvirc 6. A6 mbi. 7. Avwer. 8. Av^mw, t*. AO*. lO,*’ 
AwiiTue. 11: AeXvw. 12. A^t*. 13, Avowti. U. Avot«. 
J6. Awtv. 16. Adaw’. 1’. Aw<r»i'. 18. Av^of, 19. Adjj. 20. 
•EXeAsxiTJfv. 21. Avaifl)v. 22. Adi|Toe, 23. -24. 

ni+n»T0V. 53. He^ve. . , . ■ 


ENGLISH. WTEKATUKB— VL 

[Coit(i»iiecl./Voni Vo], ri.,p. 330.] 

THE ELIZABETHAN PEBIOD-METET. 

WiiAT we said will liave enabled the student to 
understand some of the influences which had been 
loi^ at work, and which conduced to bring about 
the Elirabethfin literalnre; but it mnst not, of 
course, be supposed tlmt anything wo have said or 
aball say is an exhaustive acconnt of. the subject. 
Our object in speaking on sucli matters is nbt so 
much to impart positive instruction, ns to suggest 
a line of thought njid inquiry which seems to us of 
great importance to the useful study of literature. 
To assign causes for the greater phenomena of ' 
history— if, indeed, soch a thing be possible at oil 
—is quite beyond our scope. ’ Bnt the connection 
between literature and liistorj' is a thing wbich can . 
generally be traced without much risk of error, and 
with great profit. To say why one age is through 
all Europe an age of life, energy, and power, and 
another age an age of lethargy and monotonous 
feebleness, we do nob attempt. But to fail in 
observing that the literature of each of these 
periods partakes of the chameter of the period 
would be a serious omission. 'The sixteenth cen- 
tury was a century of unequalled energy and power 
in Europe. In tlie wide extent of its intellectual 
movements, the strength of men’s comictions, the 
abundance of great men, the variety of. fields in 
which mental 'energj' made itself felt—in thought 
and in action,’ in religion, in politics, in science, in 
the most serious and permanent undertakings, and 
w more boyish adventure— this century probably 
stands quite unrivalled in the history of Europe, 
and certainty so in that of England. We need 
scarcely remind our readers that this was the era 
of the Reformation, of the Spanish wnrs and the 
defeat of. the Armada, of the colonisation of 
America, no.less than the age of Shakespeare and . 
’ of Bacon. ’ ' 

The great achievements of the age were, how- 
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ever, among iheiatest fruits of the intellectual life 
of the nation. During, the actual struggles of the ' 
Reformation literary power.,had been perverted wid 
(iterature stunted by the allrpcr\’ading 'spirit, of 
theological controversy. The Elizabethan litera- 
ture docs not really begin till the la'tter half of the 
reign of Elizabeth, and extends to the close of that 
■ of James I. ' -^Yhea the Queen began her rctgn, ' 
Spenser u’us n more child, and .neither Shakespeare ' 
nor Bacon was born. 

But when the literary harvest did begin, it came. . 
with a ricluiess never knoam in any ago or country/ ' 
I'he.mere humber of u-ritors in this-period, and the . 

' extent of their writings, would by itself distinguish 
it from all others. ' The poets wjio wrote during 
' it arc counted fay hundreds. And the student ' 
' whb bears ^in mind the barrenness of the pre- 
ceding age will appreciate tlie importance of 
this fact. But almost more extraordinary’ than the 
•extent of the Elizabethan literature is its variety. 
The philosophy of Bacon, the poetry of Spenser, 
and the drama of Sliakcspcarc arc types of literary 
’ pow’er ns dissimilar to one another as can w*cll be 
I 'imfl^ned. Nor ought w'c to fail to obsen'c the 
universality with which the literary impulse \vas 
diffused througlmut the people. This literature i 

• was not only national in the sense of expressing' 

'■ ' the most ardent patriotism in tlie most powerful 

forms, but in the sense, too, that all classes of tUo 
- nation contributed to it. Sidney, and Raleigh, tim 
courtly ca\'alicr's ; Bacon, tlio diligent lawj'cr, son 
•of a shrewd and'suebossful statesman; Shake- 
speare, the tradesman’s son from a small country 
town, represent extremely different classes of the 
social whole. In short, the student who gives mdst 
attention to the Elizabetlian literature will most 

■ fully feel how it is marked by the same qualities 
that characterise the .whole life, of England in that- 
,day-^unequalled extent and unequalled jv'ariety of 
energy and power, 

.There is one poem produced at quite the com- ' 
tnencement of the reign of Elizabeth which most 
not be passed by, for while its intrinsic merit is ^ 
considerable, its interest, as mhrking a transition 
. period in literature, is still greater. Thomas Sack- 
ville. Lord Buckhurst, and afterwards Earl of. Dorset. 
(b. 1536), was both an eminent statesman and an 
eminent writer in more than one department of 

• ■ 'literature. We shall have occasion to speak of him 

■ iiereafter as a dramatist At present we have t6 
do with him as the designer and in part the writer 
of a poem or series of poems of extraordinary popu- - 
larity in their day, entitled, “ Tho'Mirror for Magis- 
trates.”. ' Sackville’s idea seems to have been to bring 
together for didactic purposes in a poetical form the 
stories pfjthe lives of the most illustrious men in the 


history of England whose career was unfortunate. 
He himself UTote only the “ induction,” or intro- 
duction to the work,’ and the story of the Duke of 
Buckinghtim, lirst ttic associate and afterwards the 
victim of Bichairi III, The remainder of the work 
m by various hands, and, for ’tlie most part, of 
inferior merit. Richard Baldwin, George .Ferrers, 
.’Wiomas Churchyard, Thomas Phaer, a Welsh physl- 
daa and- poet, and ,a less-known writer, John 
Higgins, were contributors, to it. Snckville's own 
share of the work shows much vigour, of imagina- 
tion, a singular power of description, with great 
skill in versification ) but his music is all in one 
key, his thoughts aro entirely of the gloomy and 
the jxiinful, Wc give a few specimens from his 
‘•Induction,” upon the same principle which we 
adopt throughout these lessons— that is, to enable 
the student, by'a chain of extracts, to follow the 
changes in our language and in the style of English 
versification. The poet, roiiecting upon the tragic 
fate of great men, meets with the impersonation of 
Sorrow:— 

** MusiD" oa tills worldly ^rwHlj In tliOHglit, 

' >Yhic1> comes nnd goes, more tistcr tlmii we sec 
Tlio llickerlii? flamo tliat witli tlic (Ire is n lought, 

'My busy mind presented mitd me 
Siicli foil of peers as iti the realm had bee, 

That oft. 1 wisht some wouhl their woes de^erj-ve, 

1 To worn tiie rest wltom fortune left nlivo. 

“ And atmit folrlli stolkiuj? with redoubled i«cc, 

Por that I sawo llic night drew on so fast, 

,]n blftckc all dm) there fell lieforc my faco > 

A piteous wight, wiiom woe luid all fnnaiast ; 

Forth oiiJicr cyos the cr>’sbtl tears outbrast. 

And sighing sore, hbr hands slie wiong and foldo, 

Toro all her hair, that niUi was to bcholdc. 

“ Jler body small, forwithred, and forspent, 

A4 is the stnlk tlmt sonimer's drought opprest, 

Her wcalked face with w-ocfull tcarcs bee sprent, 

Her colour pale, and, os it seemed her best, 

' In woe and jilalnt reposed her rust ; 

And Rs the stone that, drops of water tve.ns, 

' 8o dented nero her chekes with fall of tcarcs. 

“Her eyes, swollen with flowing streanui afloto, 

'Were nltli her lookes tlii-ownc n]> full piteously 
' Her fofcolcss liands togetiicr oft she smote, 

WlUi dolefull shrikes, that echoed in tlio skyc ; 

. TIint, in my doome, wos never man did seo 
A wiglit but Imlfe so woo-begone os ahc." 

Sorrow becomes his guide, and leads him to the 
•Infernal regions; where he meets with Remorse, 
Dread, Revenge, Mise^, Care, and otlier characters, 
each of •whom is described with much power, and' 
in lines which often remind us of some of Spenser's 
allegorical descriptions. The following striking 
verses are from the description of old age 

^ But who had flcen him, sobbing, bow ho stoodo, 

Unto himself, and how he would bemone 
His youth forepost, os though it wToughi him' good ' 

To talk of puth, all were ills youtli ibregono, 
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. Be would lia\’e mused, itnd ine/vuyUle much whereon 
This wretched sgd sliould life desrre so fayne,- , 

And huoues full welllyfe doUi but length his pdfou-, 
Crooheba'ckt lie was, toothshalceu, uod hlerc cyde, 

' Wefttosthreetbe^wdsonietjmeereptonfoiU)'' 
'With old lame hones, that rattled by hli syde, 

' His scalp all pUd, and he with eld farlore; 

Eis u Itlired fist still knocking at Death's dote, 

'• Fumbling nud d^lwling os he draws his brcntli 

For brief, the sho pe and inesseni^ of Death." 

At last the Duke of Buckingham appears upon 
the scene, and tells the storf of trMS. The 
whole framework of tlie poem underwent mnch 
alteration, though it certainly received no improve^ 
ment from its Liter authors. The stories of lat^ 
introduction are by no means confined to English 
characters, nor are the cljaracters alw^ btodght 
upon the scene witli nnytliing like SackviBe's skill 
and power. 

Contemporary with SackviUe was George Gas- 
coigne {&. circa 1538), a poet of a class very 
characteristic of the times. He was a soldier, a 
courtier, and a poet-brilliant in all these capa- 
cities. The poem by which lie is known to posterity 
is a vigorous satire, in blank verse, opon the 
manners and vices of his day, quaintly entitled 
" The Steel Glass." 

But as we have already said, the supreme great- 
ness of the EUzabetlian literature belongs. not to 
the beginning, but to the later period of the reign 
of the great Queen ; and this latter portion of her 
reign my, with respect to poetry, be again divided 
into two portions— the period of poetry rtJier 
dramatic, during which Spenser held the throne of 
litwature ; and the period of the draiaa, during 
which Shakespeare reigned supreme. Of course, 
we do not say there were not great plays written 
before Shakespeare, and beautiful poems written 
daring the period of fats greatness. But it is dearly 
true that, even putting aside the greatest names, 
Spenser and Shakespeare, poetry was earlier in ite 
d^elopment than the drama. We are. therefore, 
fdiomng the natural onler when we treat of 
Ehzabethan poetiy before the ElizabetJian drama. 
Among the Elizabethiin poets Spenser holds by 
far the first place, and there can be Uttle doubt 
that the popularity of his works, the finish which 
he gave to the English language, and the beauty 
and music of his versification, contributed mndi-to 
^ote the cultivation of poetiy. and to form the 
style of contemporary poets. But it wm be more 
convement to treat of Spenser and Ms works in a 
se^te lesson, and to de^•ote what remains of the 
prteent to a very brief account of eome of the other 
poets of his day, 

** in Kart. 

5r,a8 fillii^ an 


important place in the history of prose writing in 
English, and as the generous taii cllscrimioating 
patron of literature, is, entitled. to a plahe^among 
the poets of his time, by virtue of his collection of 
sonnets, “Astrophel and Stella," which are smooth 
and graceful; but nob distinguished by mnch force 
or originality. , , 

Samuel Daniel (2>. 1582) was a poet of great repu- 
tation among his contemporaries, though his poems, 
with all their ease of versification and purity. of 
style, arc not veiy attracUve reading 'in the present 
itej'. He wrote many.'shorter pieces, but his two 
largest and most important work.? are n narrative 
poem, ‘‘The History of the Civil Wars," on the con- 
test between the Houses of York and Lancaster; 
and n dialogue in verse, entitled “ Musophilus," 
whicli is a sort of defence of literature. » 

William Warner \raa by profession an attorney. , 
He was the nutlior of a long poem which he called 
“ Albion's England,'’ This work, like " The Mirror 
for Magistrates,” “ The History of the Ciril Wars/" 
anti many other of the most popul.iT poems 'ofi 
this period, was historical in subject and narrative 
in form. It pmports to be a poetical history of 
England from the very e.irliest times to tho 
writer's own day. From its singular terseness and 
vigour of stylo, its inriety of Incident, and tho 
unusual descriptive power which it displays, nnd' 
perhaps to some ostout also from a vein of 
coarseness quite in harmony with tho premlent 
taste of the day, Warner’s work attained n remark- 
able popularity. • ■ . - 

To somewhat the same doss ns these belongnWfc 
of the works of another poet of the same period, 
Michael Drayton. Bnt Drayton W'as a poet of 
greotci'forcc, and of far greater variety 'of pow’er. 
His chief works are * The Barons' 'WmV an Ids- 
■torical poem on the ciiil ivotb of the days of 
Edward 11, • "England's Heroieal Epistles." also 
historical in subject.; and his "Polvolbion." The 
latter singular work is a sort of itinernTt in verso 
of the whole of England and Wales, in which he 
goes through every port pf the country in .tarn, and 
gives his readers all i^'e stories and legends which 
history or populsr-imilgination has attached to each 
spot This it-oikis 'written in a singular and indt’ 
^ attractive metre, one which tends to wearv. 
the ear with the monotony of its cadences. It is in 
long Alwandrine lines of .twelve syllables, rhvming 
in couplets. We give a very few lihes, merdy ns 
a specimen of tlie metro . 

w Wglitful ierts, 

^ Jtwjng ottiCT noise Tint tint of cknttetlng blrfs, . 

^ the lawns ; botli sot ts of seasoneii dger, 

■ ■** gallaut epirits amongst tlie multitude." . . 
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* To most modern readers the lighter poems oE 
Dm^Eon will be found more attroctire than the 
“ Polyolbion." Inhis '‘Nymphitlia,*or thc"Coart 
oE Fairy,'’ his graceful Etmcles temiod the reader 
of Dcn'.tTonsoa's lighter poems, 

George Chapman (i. 1557 or 1569) was known 



Ilia great translation of Homor. This translatiwi 
Is written In what vn now call ballad metre, thntis 
to say, in alternate lines of eight and six syllables. 
Bat in Chapman’s day the two lines were written os 
one long line of fourteen syllables. la its ragged 
rigoar this is probably stiia the best English trans- 
lation of Homer. 

Sic John Davies is a type of a class of xidiom we 

meet with manyin the Eliaib€thanperiod--niea who 

combined an active participation in public afbuts, 
or professional business, with a keen devotion to 
literatnce, Darias was an eminent lawyer, filled 
for a long time the office of Attomey'Qeneral in 
Ireland, and was well known as a prudent states* 
man. In addition to a few shorter poems, he wrote 
a long Rrgttmcntativepocm on the Immortality of 
the soul, under the title of « Nosoe te ipsnra." For 
ite clearness and dignity of style, m well as for the 
stalUf its arguments, this work has been much 
admired. Sir John Davies was also Uie author of 
anotlior work on a singularly dissimilar subject, 
Orchestra," a poem in honour.of dancing, 

PhincM and Giles Fletcher were brothers. They 
were jointly the authors of a curious and in some 


respects powerful poem, " The Purple Island," The 
FJiricbers '-belong quite to the dose of the 
ElirabtAhan period, and in the very title .of this 
poem, as well as in its^ substance, we find plain 
ovidence thnt the force and simplicity of the 
Eliaibcthan poetry were beginning to give placo to 
the subtlety and qunintness which .belonged to thu 
nest generation. The Purple Island is the human ' 
body, and the poem is a full description of the 
phyacal and mental attributes of man. 

Joshua Sylvester is a poet whose works arc little 
md now, though tlicy once enjoyed a very general 
popnlnrity. Hisprincipalliteraiyprodnctionswcte , 
tianristion-s of the works of the French poet 
Du Bartns. 

, Among the minor pogt^s of the age ought to be- 
mentioned Di'ummond of Hawthornilen, near 
Edinburgh, He is, perhaps, best known from his 
intimacy with Den Jonson ; but hU sonnets would, 
lind he liv^ in an age less crowded with poBtic.ri 
genius, Imve secured him ’a very ’ distinguished 
reputation. 

Dr, Donne. Dam of St. haul's, and Joseph Hnll, • 
Bishop of Ncnvich, wore tlio’foundcw of English • 
satire, ISsbop Hnll wns a satirist of considerable 
pon’CT. Donne's satires arc familiar to most renders 
in Po{»'s modernised version of them. , 

We have been able to do no more than give a ' 
very sli^it sketch of a few of Die most pro- ' 
minent of the Eliraletlmh poets, other than the 
dranatiria. To .attempt more than this would bo 
to turn our lessons into mere cotalogucs of names.' 

We shall havo occasion to show hereafter thnt \ 
nmny of those who are best known to us as 
dramatists were also, like Shakespeare bimself, ' 
poets in <Ahcr departments as well ' ' 


COMIIIEKCUL COEEESPOND- ■ , 
EECE— I. 

ntBKCH, OBRMAN, AKD BNaLISB. . 

M a pendant to our lessons in French and ' 
German, we now bring under the notice of our - 
rea^jraa seriesof modelbusinessletterBinEnglish,' , 
Frwml^ and German, illustrating the various trans- 
actions of commercial fife. 

Undw each heading the student will first find n 
letter couched in language appropriate' to 
ttc subject under oonsidoration in English. Imme- 
*^}y after is given, in every case, a close but 
Wiomatio translation of the English model into' 
French ai^ German. 

. ® “ onnecessnry to do more than point out that • 
Mjune who has carefully studied the lessons in 
French imd German which have appeared -in the' 
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New Popular i Educator may soon tbecome , 
an adept in French and German commercial cotre* 
spond'ence by mc.'ihs 'of these model letters joV 
basincas. We,Troald recommend the learner first 
> vto copy the English form without looking at the 
translations belovy;Hhen endeavour to translate, 
the . Englisli form thus copied out ihtb French 
and German; and^ lastly, to compare his woHc 
. with the translations given. He should also practise 
. himself in'tmhskting each French and German 
model into English, afterwards correcting his 
' translations by the English forms. 

'LL-Circulab', on, the Retirement op a 
, ' .Partner in a Firm. 

Amtcrdam, Avgmt 16, 1808. 
Messrs. Legrand & Co., London. 

Gentlemen,— AVe take the liberty of infonning 
you tlint our Mr. Jean van Steen will, in corjfonni^ 

• with a long^expressed desire, .retire from this date 
from our firm, 

.. Tliough we regret being deprived of his acth'e 
cO'Opemtlon and long experience, the fact of fits 
retirement will not interfere with the conduct of. our 
business, ' i 

AYo arc, Gentlemen, your obedient servants, 

.1 J. i: B. VAN Steen, 

' - " . ^Ainsterdavi, le 16 aoiU, 1898. 

- MesWenrs Legrand- i j\ Lo'ndres.; . • 

'Messieurs, •'iKous prenons la liberty de vous 

• faire part que notre siem' Jean van Steen, (1§- 

fiirant quitter les affaires, se retire d. (later dc ‘ce 
jour de notre maison. - ' ' *• ’ 

Sa, retraitc, quoique nous l^ssant le vif regret 
d'etre privfis de sa 'cooperation active et de son 
experience, ne changera rien dans la mhrehe de nos 
affaires. ^ , 

^ Nous avons rhoRneur, Messieurs, de vous saluer, 
J. & B. VAN Steen. 

. ' ' . Slmfiertam, 16 1896! 

^(Vffn ScgrAitb & (So., Sonton. 

Sir (tifluben unS S^ntn uiitjut^dleR (Ai utifn <9ert Srait' 
Mn @tKn, cinem (an{;< Aiitgrfproc^cncn Sunfe^e folgmb, mil 

• \m ^tKtijtn Sajo a«« 8irm« fc^citil. 

wit idAUttn, fcinc vAfWcfe S^Jtiflhit «nb fAuge (SifA^tung 
in tec ffrige entbr^tm ju iniiffcii, fo wiiV fein Sujlsih Rincrfei 
fiitbtrunQ in nnferet Stf^iAflifu^rung l^ecoorruffn. - , 

' ” " I ' 3. & ffl. 0An,©leett. ■ . 

2.— Circular akkounqing the EsTABWgHMENT 
. '' OP A "New House' OF Business. , 

' . ' London^ ALfiyjwf'lS, 1898. 

" MessrsV-Petit & Co., Marseilles. ' ■ 

Gentlemen.— We have the honour to inform 


you that' we have this day ’esfeblish^ a house 
of business hnder the firm* of - ‘ 

^ , ’ Masters & Johnstone. 

We are in hopes that ample capital, our joint 
experience and acquaintance with business matters, 
will enable us to give satisfadtion to all’who nmy 
honour lis'wlth their confidenbe. 

Begging you to' take note of our respective 
signatures, we- refer you ^to the uudermentioned 
firms,' i ' 

And haje the honour to be, Gentlemen, 

' Your very obedient servants, 

^ ■ Fred. Masters. 

■ ' , Andrei^ Vohnstone. 

Fre^. Masters will sign :;M asters & Johnstone. 
Ah^ew Johnstone will sign : Masters & John> 

' References permitted to , [STONE. 

' Messrs. H. Bake, London. 

Cbangamier, Lyons* 

Lilienskin, St. Petersburg. 

Mackay, Glasgow. 

Zondres, le IB aoM, 1898. 
Messieurs Petit & k Marseille.' 

Messieurs, — Nous avons I’honneur, de vous 
prdvenir que nous venons d’ltablir une maison de 
commerce sous la raison sociale 

Masters et Johnstone. 

Nous nous flattens que des capitaux suffisants, 
I’cxplrience.et la connaissance des affaires, nous 
mettront k mime de satisfaire tous ceux qui 
voudront bien nous honorer de leur confiance. 

En vous priant de prendre note de nos signatures 
re^ectives, nous nous rSf^rons aux maisons d- 
dessous, et nvorts ITionneur d’fitre, avec ime parfaite 
ponsid^ration, vos trbs-bumbles seiviteurs, 

^ ' ' Fred. Masters. 

' Andrew Johnstone. 

‘ Fred. Masters signera: Masters & Johnstone. ■ 
Ahdrew Johnstone signera; Masters & John- 
R6f6rences: ' [stone. 

Messieurs H. Bake, Londres. 

' .> Changariiier, Lyon. 

, ' ' Lilienskin, St. Fdtersbouig. 

'^Mackay, Glasgow. 

V ** ' BmiVcn, 15 2Ittgufl,1898. 

^ren $dit & So., SliAtfcirie. 

IZDic tie^rcn uni @ic tauon benat^ti^tigen, taf rii; 
(in uiiter ter Sirma ' 

' flJiAfkrt imb So^nfiwe 

t^net l^abeit. 

“2Bir gfnubnt Anne^meti ju bfirfen. bag 
^aritAf, Srffl^Tung, unb SBtfAnntftSliflft tnit ben • Oiefi^aften 
i.un^ in kt» ©tanb nxrben, Wk ju fiefriebigeti, tie un< 
mit i^rtm ffiertrautn bee^ttn mbgen.^ '' ^ 

Sit (cf»4tn @ie^n nnleten Unierfi^tiften Henutnif ju 
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t1(^tR<n Kill inttm tcit iiiif ouf tie 'UnSrn CKjtkhitctca 
oirmsn ((jitfen, tmrffMtn trir iiRj, 

Srtt. SKafifrf. 
riiititiv 

, ttrrt. n'iTt jrHfinrr; Slojltr# jc Refmllrat. 

?lRtTnv 3 (^iiilrntmn'jr>c^oc»: SQlafletd ^Sc^nilrof. 
t'ftfmnjtn i 

•^fntn Satf, Switpn. 

Oftanaatwer, Sitoit. 

9 ilt(Rffin, «t. IHttcT^hira 

Q^laifav’. C<l.ia>)nv. 

A— CjUCULAR NOTJI’yJXfi THAT A Busin*ess has 
C’^'CHD Hands. 

Jireuien, An^uU 17 , 1838 . 
3 Ic.«gr«. Boger Co., Brussels. 

Gonneincn,— The n.'itrml inUrnihics incident Ic 
old flgp linvccoiistraiRcilinc torctirofrom bn^ness, 
wluch in fuJtire will be condacte<l by my two sons 
in their nnme. 

While making known to you this chunge, I 
you will continue your oorrcspotulence with them, 
jvnd take nolo of tlioir rcspectlt'o signatures. 

I litiio the honour to remain. Gentlemen, 

Your very obcdieul son'aof, 

t’flANZ JlEYBfi. 

Mr. Louis Moyer will sign : Meyeh Bnoa. 

Karl .Mover wilUign* MeyehEsos. 

JJrmen, in 17 <Te«f,‘l808. 
.Messioiir^ Roger k C<«, A Bruxelles. 

Messieurs., — Les indimitfit inseparables de la 
vioillesso m'engflgcnt h renoncor aux nnnlres do 
conuuorce, quo jo reracts d6s co jour entre Jes 
mains ile nios deux fils pour qii'ils les clirigcnt en 
ieiir Mom. 

En V ous annon^anl cc cliangcinent, jc v ous prie de 
voiiloir bien coatimieravec cnx votre corre^tmd- 
niiee, oi proinlre t.otc do lews signatures. 

Je iHls,M^ssicur^ avee la plus parfaito cstlmc, 
Votro Ird's-obiiissaiit servitour. 

Eeasz Mbybb. 

M. Louis Moyer signora : Mbybb FntuEs. ' 

M. Kurl Mover Mgnera. Meyer Fr^res. 

®t»nifn. 17 Tliigafi, 1598 , 

Wrrn .‘Sojir* Pp. sPni/ff(. 

S!if «m irn pinctiiiKiimi 3 ,iliKn ttfAdnfnlr ?l(iftfc^Tpaj^ 
wr-utlait nn*. iiiiif; rni ten OWAafltn iiniuf^ijicfcfp jMc^ton 
«rt’ tniflbrn vpiii f.(ungr;i Sagf .it. hi tic $4Htc ineinw him 

Sfl'iif gff{g{ f 

Siinm Id. (itj ,n 3 rm cril. tolmii Sniijt, tin. 4 5,., 
FmtfttmniiM |rt|t .11 11,11 >,« j, 

unt twen llnictfi^rilicn.vpfjumctttn, 

§Kft.iqrMm3?rpfi ergeha. 

Stall} tPlc^cT. 


^ Crti# fflicKc Wirt jd^ntu : (Setrfifc<T lPltttr. ’ 
Slhi^cr wirt jcutiMR : (Victcuttc Slicker. 

4.— Cjrcular ox the Cessation or Existence 
OF a Fir>i and Winding-up op ArpAir^s.' 

JJordeavx, Avgust 18, 1898. 
Messrs, 'fliomns k Co , London. 

Gentlemen, >-It is with deep regret tlmt I hnv'e 
to infoiiu you of the sad and prcmatiuc death of 
my husband, Mons. Martin Anbci'. only existing 
partner of tbc firm of Auber k Co., of this town. 

As both my sons are still too young to coutinuc 
the firm founded by their father, I .have but to 
lulfil the sad duty of thanking my Into hnsbnnd’s 
correspondents for their confidence, and to inform 
them that the firm Aubor k Co. has ceased to exist, 
and that I intend to superintend tlic liquidation 
myself. , . . i ' 

Begging you to take note o^ my signature, , 

I have the honour to be, Gentlemen, 

’ Your obedient servant, 

Marie Auber, Widow. 

Mme. Auber will sign : Auber k Co., in llquida- 
[tiod". 

.Forr/eawa?, ?e38fla«f, 1898. '' 
Messieurs Thomas 4: C’», h Londics. ' 

Messieurs,— C'est nvee la plus vivo donlenr, quo 
fai it vous annoncer la pertc doulourense et prfi- 
roaturte de mon 6pous, lo sieur Mai tin Aubar, sexil 
chef de la mnison Anhet et C‘®, de cette ville. 

Comme mes deux fils sont encore trop jeunes 
pour diriger l,a xuaison fondde par dent pfere, fime 
me «8tc quB le triste devoir de faire roes remeroie- 
meats aax correspondants de feu mon mari pour in ’ 
confmeo quTls Ini ont nccordfie, et dc les prevenir 
quo to mnison Auber et C' n’existc plus, et' quo jo 
dirigerai la liquidation raoi*m6ine. 

Ea vous priant dc prendie note de ma signature, 
et nTcc I'assiirance de ma parfnite consid6ration, 

J'ai Fhonneur d'etre, Messieurs, 

Votre humble servantc} ' 

Marie Auber, Veuve. 

Mmc. Atljer signora : AuBSBi C'*, en liquidation. 

fflitkmi'i, 16 Slaaall, 1888. ' 
vWWB T5miaS & (jp,, ' 

tiflttTrantr cnfifft ic^ tic fijmirjfii^c fijffirtt, Sw vnt 
tmi hKtjtifigtn ?lKc6?n uicineS gHanncI, teS ^crrii aJlattui 
3Iqfcr, iR .iTciiiifnip jii fc^cn. Sfeefeite mat afltihisjct iil'cc. *’ 
Sniiil'cr ter Sinnii Sluitr & (Sc. jicr. 

«wcm SiUtc guruntctc Sitma ictUctjufuIiKn, thlbt ^nih 
aWg. afs rtn (Scfi^isfigfrcunttn uidiuS V'crfiorStnen 
®<iOTt5 fiw iTir gtertMiien jis'tfliifjn, unt fie ficn tev 
fcer Shm* Sliiecr k Gp, ju tcnnt^ri^Hgtn. .fuwie 
tap \i> tn Ciqnitafiim ftricnlit^ ju ' 
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. 3<ti etffl^e vcn lutlncc llirtcrf^vift Jtcnutniji ju uc^mew. 

< ‘ S»c. 2)?Btie ?lw6«r. 

.Brau aJiAvu wtrb Slutct & Gp., m 

5.— Letter 'OP Inquiry as to. Soevenoy op. a 
' , FiRir, 

' Jfarn, Avgwf 10. 1S98. •, 

' Mcssi?. Lafittc,. Paris. 

Gcutlcineij,-~\Ve beg to confirm our letter of tlic 
26tli of July, and request you to bo good enough to 
let us Icnon* your opinion of.tho soh-eiicy of Messrs^ 
Henr)' Smith, Bros., who liare referred us to you for 
• the said information. 

'We'shall be obliged if you would also indicate to 
. us the amount of credit we may safely give them. 

You Touy reiy upon out discTction. 

; . Merivale Brothers. 

Ze'Ilavre, le 19 aout, 1898. 

' Mcssicurs-Lafitlc, il Paris. 

. Messieur^— Nous vous confinnons notre lettre du 
2G juillct dernier, 'Ct vous prions, de vouloirbien 
uqns donner dcs renseignemcnts.sur la solvability 
do MM., Henry Smith Mrcs, qul nous. out indiquy 
. votre maison coinmo pouvant nous Ics fauiulr. 

Vous nous, obligericz' aussi cn nous indiqunnt 
'I'ytenduo dn or/i'dit que vous jugorioz convcoablo 
dc Icur accordcr. 

Vous pourcs compter sur' notro discretion.. 

ft^ERIVALB FRimES. 

5n»Tf, 19 !H«guP, 1898. 
^esren $«ncv fiafith & Gr., lB«ril. 

iSic Ifcftadgcn iiufev (JrgeicncS mki 26 Suit, «nb crfH^ttt 
’ 6ie iind .gfitiijp utcr bic @c(ufii{ ter Sirnin 

/ ©dtrlittr ‘Senr? ©mii^ ntitjal^rilcii, U>cfrf;c (irf; trtrfHl 3n» 
frrmAttpnS'Git^cilnnd niif 9i( tcjogcii fjAt. 

3Bit wtrttii Slinen ju ®flnf fein, hjetm ©i« wtiS 

.gtei^ldUg-fcic teS QtctiM nennen tvrntfU, itief^ctt toir 
fcieftr tficuii c!|hc fflifico dnriutiKn fSnncn. 

SBir tnfidjern imfcrre Qiserdira unt jric^ntn 

®c6riltct SRcrioate. 

6.— Reply to Letter op Inquiry as to 

' , ■. • Solvency OP A Firm. 

Paris, Angust 20, 1898. 
Messrs’. Merivale Brothers, H.avrc. 
r Gentlemen,— We beg to acknowledge tlio receipt 

of your letters of the 26lh of July and 19th inst. 

Although we say that the firm H. Smith Bros, js 
sound, it is but fair to tell you, in confidence, tlint^ 
tbeii’ reputation is not entirely above all suspicion ;■ 
that this suspicion attaches itself chiefly to-h want 
, 0 ^ delicacy and scruple in, their business, of which*^ 


a.nnraber of people havoifroui time to. time raised ' 
complaints, so ns-to diminish, the cl-editiwhioh’tho 

fii’ju used to enjo)’, , 

We'Mnnot, however, limit tlie extent of ci^dit ' 
you may be disposed to give them, except in so far 
as-lhe foregoing may determine you. 

Please to send us particulai's as to what is being ' 

^ done in quinine in )'our city, and whether, as with 
u^, it ,seems. to go down. We ave'offevod some of 
superior quality at 4. francs CO centimes. -Be good 

■ enough to send, us all the particulars you .«can 
obtain of tins drug, partly as to the monopoly, as 
to the news from Peru, especially abqut the war, 
and as to the most favourable-time for purebase. 

. We are, Gentlemen, 

, Your very obedient servants, 

■ , Henry Lapittp & Go. 

Paris, Ic 20 aoUt, 189S. ' 
Messieurs Merivale Freres, au Havre. 

Messieurs, — Nous nccusons reception de vos 
' lettres du 26 juillct ct.du 19 courant. 

Tout cn vous disaut que la niaisoii H. Smith freyes 
<^t sdlide, nous, devons aussl vous informer con-t 
fidentiellement qu'elle no jouit pas . cntl6rcment. 
d’uno rdputatiDn, libre de toutc censure quc,cctt< 
censure porte sur uu manque de d6Ucgtc5se,ct de 
scrupule dans leurs aftaims, dont -bon- nombre 
d^’indivlrlus sc plaigndit, do mnni&rc tV.diminuer 
le c^dit dont jonissait autrefois cette maison. 

Nous nc poun’ions done vous fixer sur rdtyndue 
du ci^dit h Icur accordcr sinon p{ir cc que nous 
■ximons de dire. 

■ Veuillez bien nous informer comment va le 
.commerce de la- quinine sur votre- place et nous 
diro si, comme ici, cet article- scmblo devoir 
fiychir.' On nous en offre, de .belle et bonne 
quality, tl. 4fr. 50c. Ayez la bont§ de jecueillir 
sur cet ai'ticlc tous Ics reuseignements que vous 
screz ‘A raeme de vous' procurer, taut sur le 
mooopolo, que sur les nouvelles qui arrivent du 
..pyixxi, au sujet cle la guerre, et sur le moment le 
plus favorable pour faii'e’des achats. > 

Agryoz, Messieurs, I'assui'nnce de notre parfaite 
consideration, ■ . . Henry Lapitte & C*®. 

\ ■' i0art3/20 Slitflup, 189S. 

.^tmn iSd'rutcv.SJlcTiVflU, ‘5atr«. ' 

Sir.l'clcniien iittS jum Smrfniig wni 2o' 

Sufi imt. 19 tutt. 

•'JDtfltcicl) U)it tic.ohma ®etcfitcc -^curb ©uut5 alt foltbe- 
fen'nni, fo.fnpfcH luir unS t«f; rcrpffif^ld. Sf^ntu tnt Scrtnuim' 
itr SRiif utdit flter flficu iBcrtfutt erTml^eu 
ifi { tnjiHi^frr cincm aRangtl an 8ci«» 

flcfup unt ftii ©wlficn^ftfficifcU in i^rcr ®efi^S9afil^ruug 
cutftfiiugt, iwPciUcc fut tluc iSlcngc run vpit 3dt 3 » 
iit tcf(^H)crt pntrti ; fo tnji ter €rrtit’, Vcffcii tiefc| girinn 
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f«^ ju tifttncn iiffcjU, SBit Icnnrn 3^nfn 

uftrlgMil ni^it tic •&o(c tri Stetitl angtSen, ^ucl^ien 0it 
tec SinnA gcml^ren tfit^CR. aujjciicmmen infcmcir tal 
S6tfi((Knfce @ie telltmmcn inu^tt. 

9lJic etfiK|ien @ie, tmj gefdili^ii ;u fAijcii, ts'CmniK 
bci 3^ncn eotcic^t, iint oii tec iSrtifet, nit c< (et unfl ter Sati, 
^tritn(er}ti9e§en fc^elnr. iSian cffcrirt cnl fnne Qunltcftt }U 
fc 4.50. @enten @tc und gutiaft aKc S^ifninAliancn nefc^t 
@i< fiber ticfcR Slrtitel ctbnlien lunnen, {cno^f ubct tsl 
SRoiiotpf, n(8 aiii$ ubcc tic Sla^ri^iien «sn fPeru, (iiecicn tibec 
ten Jtrlea, fiber ten gfinPiafien dcttptinfi ]um (SUifAufot. 

4enci9 Safittc k ds;. 

7.— Lettee op Imquiet to State op 
Mabkets u^dee Adverse Circuustaeoes. 

Amterdam, May 2, IfiOS. 
Messrs. Z. T. van Prnat & Co., London. 

Gentlemen, —The latest news from America lias 
rfviavipflr Ahf ,rAmnw.\niaJ .Vuwwnn And Acaatad j» 
panic in oar city. We tremble for tlie ctbn- 
seqnences which each a state of things may 
prodoce. The best houses are shaldng, and we 
are momentarily expecting a general suspension. 
We do not know how your markets are, and in 
any oaso it would not become \ia to give you any 
advice; we merely throw out a hint, that the 
consequences of these untoward circumstances 
must be felt with yon, as in all the great in- 
dustrial centres. 

Be good enough to give us some information ns 
to what you ore doing, what you fear or hope, for 
we are somewhat uneasy as to the result we are 
likely to obtain from our stock, which is of con- 
siderable importance. In any case we shall noi 
send more, but wait your orders. 

In the hope of our hearing from you. 

We remain, Gentlemen, 

Tour obedient servants, 

Ten Dobbs & J. Haas. 

Amiterdam, le 2 viai, 1898. 
Messieurs J. T. van Praat k C«, A Londres. 

Lm derniera coniriers d'AmSriqqe out obsonioi 
ITiortzon commardal et jeld fSpouvaute aur notre 
place. Nona trembloas pour lea cOM«quenoe! que 
pent ameuer une aituaUon aemblable. Les naisone 

lea plus solides vacilleut aur lenr base, et I'on s’attend 

d'lm moment 4 I'autre 4 une suspension gSntrale. 
Nous ne savons dans quel £tatse trouve votre marehfi 
et dans tone les cas oe ne scmlt pas 4 nous 4 Tons ■ 

donner des oonseils, mms nons pensons qne le contre- 

conp do tontes cee mauTuises aibiros doit s’y.fain! 
sentir oomme dans tons les grands centres indns. 
tnels, 

. Tcnillea done etre asses boas pout none donner 


qnelques renseignements sur ce que vous fdtes, 
Guelles sont vos craintes ei vos esp^ances, car nous 
commes.peu tranqnilies sur les r^sultats que nous 
devons retirer de nos n-arohandises, qui sont d'npe 
certaine importance. En tout cas,nous suspendrons 
nos envois ef attendrons vos commandes. ' 

Dans Tattente de vous lire, 

Nous vous pr^sentons, i 
Messieurs, 

Nos salutations cordiales, 

Tbk Doren 4c J. Haas. 


, . Slmilcrfeam, 2 SHab l'S^S. 

^(n 3. Z. mn iDroot k Gu., Simtcn. 

Sit It^int iRatbric^ttn au4 SmeriFu $tib<n belt ^orijriit teS . 
dttifibt unb in unftetrStabt tint (DaniF ^'{nnemifeti, 
SBie litttrn eot ben Sofatn, n)tl 4 e tin rri4itc.3uftARb 1104 f (4 
ma^ Slit b(|Un ^iluitrnaiiFcn, nubtctrcnvaclen itbtn 
Ulitgenbltcf tint Afl^tmcme-ffinlienung. SBir loilftn nl4t, tcie 
a 94 "'‘i SR&tFttn bt4att, unb rt wiicbi u'nA Aiif atle 

Biilt niipt 5^ia IHaip}ii tnptiltn ; bite tnodtit nue 
oabruttn, ban bit SdIsm bitkt ungunfiigtn 9!<c(Utni|e li4 
ftno^I bti 3$ntn aK in aUtn gttftn inbuftricKen Gtntccn 
Plfbor ina4cn mu[[en. 

SBtt wtrbtn S^ntn fut gtfaflist 3nfotniatiiJ« fiber 
Sicrjrbtn, 8iir4^*i> 4a|Ttn strtifttbtn'l'titi, btnn mic 
itnb tinigttmaftn ffit bat' fRtfuttat Etfoegt, tttI4(4 , nit 
scraul|14tl>4 voftetm iSetrat^ 'bou }itin1i4tr 
tc^Ttn letTbtii. 9B{c lecrknt ftintnfaOl Stitettf aulfcitbtn, 
fi'Bbtrn Sbrt Sluftrflge nbwnrttn. ' ' 

SIttn 9lo4ti4itn enlgegenf^enb tttr, • ' 

' . < 

Stn Strtn k S.'^nol. 


8.— LeTTBE 0 ? lUQUIRT AS TO BOLVENOY 0? A 
Firm. 

Lyom, Avyugt 21, 1898. • 
M^srs, A. J. Peters, London. '' 

Gentlemen, — Upon the recommendation of Messrs. 
Lambert Bros., of thib city, ,we take the liberty td 
ask you to be ^od enough to infonn'ns. as to the 
respajtability and solvency of Messrs. A. Wolff k 
Con London, Commission Agents and Exporters, 
who have a house in Paris, Porte St. Martin. 

As all their orders are to be sent to the London 
house, yon wo^d oblige ns greatly by giving ns, 
some information as to the commercial position 
and repute of the said firm, i ‘ 

Tlmnking you beforehand for yopr trouble, 

We axe, Gentlemen, ' . ■ * 

, Your vcijy'obedient servants, 

Fe. BIOHON BROTHEia ‘ 


„ . 7e21<w<2t, 1898.'' 

Messieurs A. J, Peters, & Londres. ■ 

Sut la recommandation de Messieurs I^mbert 
Frircs, de notre ville, nous pvenons la liberty de 
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noiui ridresscr ft votre obligeanco pour avoir dcs 
ronscigncnionts sur la.nmison A. Wolff & C» Oe 
liondres, faisnnt la Coimnission et TExportation, 
et ayant un, comptoir ft Paris, Porte Saint^ftlartin. 
Comma tous Icurs achats doivent btre cxp6di£s 

• . ft leuc maison do-Londres, vous nous obligeriez, 

Afessieurs, an* nous adressnnt quclqucs renseigne- ‘ 
la'enis sur Icurposition commcrclalc ct lour eolva* 

• bilile* 

' Nous Tous_ romcrcioiis d’nvance pour votre 
obligennce, ct tous prions d’agrdcr, 

< .. . Messieurs, 

Nos salutations empress^es, 

Fn. IliCHON FnfesEs. 
5i)pn, 21 illugitfi, 1898. 

^tmn $1. 3. Coiiten. 

" aiiftic ffmt'fe^Iung ttr Octroi (ScGnhrr SamSert, 

^irr, nebmen ivtr uni tie 8r(i^eit, ®ie urn gefAftije !llu«funfe 

• uter iRefvKtiitiIttAt utib SoU'cnj eon Screen 91. ilQol^ & 
do. ^ter, ju n;fK(tett> (SetiauiiU Sirnia i|l (in ffommlfftonlt 
unb ffrport* $aul, mit cince giliak itt $Acid, (porU €t. 
SDlnniR. 

ff>a ailt Crk(T8 an Sonkenev $ani pt feiiten finb, fo 
' (tfuc^en nit Qit urn fiiitt ^e Slittfnnft utcr tie ^nj^AIinipt mib 
brn Ruf trfagtcc StnuA. 

(S}(R(^mi 3 m €te Im. Slcraul iinfettn Sknf file 

• ta&funfl. . ''' 

Qeiirfttn 9f. 

AECHITECTURK-IV. 

[Contfitt<«d /rent Val^.VI., lu 377.] 

THE ROMAN STYLE. 

The early aroUitectnral history o£ Italy is involred 
in much the same obscurity as that of Greece. It 
was peopled by various tribes, such as the Etrus* 
cans, the Samnites, the Sabines, and others ; Ihe^ 
most important of whom, and whose works exercised 
the greatest influence in Roman architecture, being 
the Etruscans. Romo herself, founded about the 
middle of the eighth century B.C.,in the earlier part 
of her history was an Etruscan town governed by 
Etruscan kings and ' regulated under Etrascm:i 
institutions. 

Sucli of the buildings of Etruria as have been 
’preserved possess much of tlie same character as 
those of the Pclasgi and of other early settlers in 
Greece. We find the same Cyclopean masonry in the 
walls of her towns, and like the Greek settlers they 
were tomb-builders^ j they, in their character, how- 
ever, show a closer affinity to Asiatic spuroes than 
we ‘ can trace in Greece. • In one constructional 
feature, liowever, they widely differed. We have 
already drawii, attention to the onormo\is lintels of 


stone which covered the Greek gateways and the 
enttpnees to their tombs. In Etruria, instead.of the 
lintel they sometimes employed the ; instead 
of a series of lintels laid side by side to cover over 
apace, or the superposition of horizontal courses of 
atone, one Overhanging the other till they met at the 



fig. IC.—A, Romak Eoaie. s, Romax C^rixtbiax. 


summit, as in the Tomb of Atreus at Mycemc, wo 
find the vault ; and the archlind the Vault are the 
new constructive features (new in this part of the 
world, for we have already spoken of examples in 
Egypt and Assyria) which were destined to effect a 
"revolution in the method of bovering over buildings 
adopted by the Egyptians and the Greeks in their 
temples. Two methods of co^*ering over space were 
adopted by the architects of the earlier styles. 
They* are known as the trabeated, from frahes, a 
beam ; and the arcua.tedi from arevs, a bow. 

In trabeated architecture spaces ^e covered over* 
by beams of wood or stone supported by walls, or 
oh beams carried by columns or, piers. 

/ In .arcuated architecture the same result is 
arrived at by throwing arches or vaults over the 
spsce^to be covered. 

The latter is by far the most scientific, but it 
involves much thicker walls to resist the thrust, 
mid for that reason it is supposed that, altliougb. 
- known to the Greeks, it was not employed by them. 
** An', arch never 8keps''is a saying attributed ^to' 
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She Hiq(Joos,'by wliicli'is meAiifc thjitjn Hw very Cortona, Fiesole, and clserriierc. •'i'ljo only oyhlenct 
» Tsence of ite construction the tendencyds to sink of Ijcr domestic nroliitccturc is tliat whicli is shown 
in the centre and thrust out the haunches. Sating in-Jicr tomhs, for here ns in E^'vpt tJjo Jnst rc-jtjhjr. 



(lie priMs. of coMtreetion, al«. it nuinira ro»>e 

empo„). , I ,„„j, 

“ 1» the pt«e„i a,y, „ 

fioppows, tl-orc IS not much ailBoiilty ciccpi lii 
semrtl ' ‘‘ ^ *"‘"'"'8 ” eentto cmploywl iuiolws 

•™‘' "“’"S'" 

ouuding of the arch itself. 

l.eabecomethecon,.,cr„rs„ft|,o,i,enin,„w„™i,i 

found Selves in the presence ot tno 
principles of conslmction, ris., that wMoli lind nl 

n!l " ° 'letueutnry condition imd 

Tiec'’T*r^'“ 'tetot'-nenpitai by the Etruscans. 

vln • 'tegitraug of the einib conturr n.- 

elone^ '’often “'“'"“l! 

erist aim f" ““Stcuotion them still 

Vottw """ "" ”«=" « 

‘tarn. Cjolopeanmll. are found at Pnlestrinn, 


ihice of thu derraswl n-n. carved in, t|,i. ,„!i,i ,„cp 
in ftmlaiiony 11,0 ilivcllintcdioinc. • 11 ,,. osnmple. 
td Cervetn. Cornoto, and olhor placo. shmv u. i|,„i 
for (ter tei-es ,l,cy ,id„p(od 
liKiins bi.inp fmniod 
OTtrc, «-lic,o pro], ably an 

i' tomb', such as (he Reniiiini Gnlca«i 

tlon to tbal cmidovcd in tho Tomb ot Atrens in’ 
hori^tnl cn„n.« ,.t Mono orcrb,a,,pi;,; inui.‘;;' 
nenrlynicet nl the sinnniit, and arc ibon cmcroll' 
O'orbysni.illsl.nbsor.Moiie. 

OfthoElriiscnii tcniplo ivg hnveonlv II, c dcvciiis 
|Om ^-Itrini,,, rreVonmrortv 

eupeKtratlims. Tboy imd also cinuilnr (oninics 
"liKih vre may look „p„„ p„,„, " j 3”; ■ 

1.0 most ampnipeon, of all Itoinni. biMi„3 i" 
lliePanlllTOIl/)'’ij. ]0), . mnoodS, iii, 

tvIdchS''"''"''." “ ‘•”1’“ of li"iWing of 

Se n™' ™ builders, biu as ono onlv ' 

ottstsnon, v..,, that at Bntri, rtiol, i, « the. 
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rock, like many.' of 'th^ Greek examples, we can 
deduce nothing of its architectural qu^fications. 

In their utilitarian work,- such as imds, bridges, 
and aqueducts, they occupied the highest position,^.. 
and the Romans, eminently -a practical' people,' 
certainly' derived their -first experiences in. this . 
respect from their Etruscan predecessors. ‘f ' ^ • 
'Adopting 'the same course as that which we 
followed in our lesson on Greek architecture, we, 
hare first to describe their " orders." In these they 
followed on the same' lines as the G^ks, but. 
changed the Greek- forms In accordance with tlieir • 
requirements and taste. They employed the'm also < 
more in a decorative sense than in a constructive 


of a buildii^ which, constructively^ was 'complete , 
Withont them. - . 

Both the Doric and the Ionic .order would appear 
; to have been known to the Etruscans, the former by . 
■•description only;. the latter so far as its volutes 
are concerned is found in tombs, bu& never as an , 
isolated featur4 (Fig. 10).- - It may be for this 
reason that' in their subsequent examples (for 
it is not found in the. earliest example of the 
Roman Doric order known, that of- the theatre 
•of -Marcellus) the Romans added abase to the 
Doric column, -suggesting- that its early type had 
been a wooden column. In the place of the, subtle 
hand'dravm mouldings of the capital, bi^e, and 
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,, ‘ .Fig. 12 -— Tub 


■ one;, that is to saj', they; used three-quarter dc-* ' .entablature they introduced portions of circle.s 

■ tached' .columns side^by side; or .piled .them 'one -^yhicb ‘could be meohanically.-set out. The triglyph, 
on the. oth^, to-, decorate the surface pr .exterior originallyaconstructivefeatureplaced.-at-the angle’ 
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other examples we gather tliat'tho Romans adopted 
tlie portico of the Greek temple, giving it, however, * 
a greater depth j that they occasional!]^ carried •the- 
peristyle on tlie two flanks, leaving the exterior of the 
cella wall plain : in' other words, the Roman temple 
was no longer intended to be seen on all sides, 

• can only ' bo 
looked upon as 
adding arid) and . 

Imposing fa 9 adc 
to tho Forum en* 
closure. Tlie cella 
was increased 
considerably in 
^Yidtll, and there 
being no other 
cluunbers, ' the 
whole strnctnre 

'was nearly square 
in plan. The tem- 
ple of Antoninus 
andFaiistinn,'ilso 
in the Forum, 
liad a magnificent 
poitico of eight 
columns in front, 
but n‘o peristyle, 
its technical de- 

• scriptlon being 
octastyle pseudo- 
peripteral. 'The 
best presen'cd 
temple in Rome 
is that of Fortuna 

‘Virilis, witlr n 
deep portico of 
five columns in 
' front, of the Ionic 
- order, and this is 
also psendodipt- 



Fig. 13.— Aftcu or Tiivs, Rosit. 


placed inside the cells, and two 'aisles' are' 
added, both of tlic^e arrangements being contrived ■ 
to resist the thrust of the circqlar stone vault with 
which ‘it is covered. • The' temples of "Venus and , 
Roma in the Forum of Rome were also vaulted with 
semi-circular barrel vaults, .and these two temples, 
' which were 

placed back to 
back, are sup- 
posed tq have 
been surrounded 
with an immense 
peristyle. The 
most perfect ex- 
ample of this 
class is the tem- 
ple of Jupiter^ at 
I'aalbekiD Syria, 
the greater por- 
tion of which still 
exists, excepting 
the semiciicular 
stone barrel 
vault, which lias 
fallen in. The 
temple measured 
IIT feet by 227 
feet, rather 
larger, therefore, 
than the Pai*- 
thenon at Athens. 
But the dimen- 
sions of this ten)- 
ple were far ex- 
ceeded by those 
of the great 
temple in the 
same Acropolis, 
of wliich .six 
columns only re- 


eral. Curiously enough, the most perfect examples of 
the Roman Corinthian temple are those found in her 
colonies. IntheMnisonCarr^eatRismeStinthesouth 
of France, wo find a typical specimen .with six columns 
in front, the portico being three columns in depth, 
it being understood in this and in other cases that 
the Roman portico is an open vestibule with no other 
columns than those which formiits enclosure. The 
temple is psendoperlpteral, that is to say, there is 
no peristyle ; the flank walls and the rear arc, how- 
ever, subdivided and deporated with semi-detoohocl 
columns, which therefore serve the purposes of, 
buttresses to stren^hen tho^e walls. The tem- 
ple of Diana, in the same city, is interesting 
as foreshadowing the plan of a. later type of 
building; the columns (excepting the portico) are 


main erect. This measured about IGO feet by 290 
feet. Other temples exist in the mined cities of 
Syrhi, Asia Minor, -and the north of Africa; but 
only the great temple of Jupiter Olympins at 
Athens— completed at least by Hadrian, 113 A.D.— 
for remark. This temple, of the Corinthian 
order, was built in white Pentelic marble. It was of 
the type known as octastyle dipteral — that is to say, 
ithad eight columns in front and back and a double 
peristyle of columns on the flanks. Owing to a mis- 
conception ofYitruvius’-'meaning, it was considered 
to liave had ten columns iil front, but the researches 
of Mr. Penrose in 1884 proved that they could only 
have been eight, and that it occupies the centre of 
a large enclosure, the Substriicture of which still, 
remains. The temple mfiasured.SSO feet in length* 
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by, 140 feet nldc, thore- being lOO eolumna 'in its 
portico' and peristyle; nil jibonl 58 fcc£ in lieight - 
We 'ha\'e alre«ldy pointed' Out that some of tlie 
earlier forms- of • Etruscan temples were drcnlar. 
There ore two Roman OxaraplCfi; the temples of 
■ Vestii in Rome and at Tivoli, both being enclosed in 
circular peristyles. The most remarkable drcnlar 
feorpte irt cwstcaee. is kiiorra as iha 

Pantheon (Fig. 12), so -miusiml a form for a temple 
that it has been thouglit by some to be the oH^nal 
caldarium of the baths of Agrlppn, which hre 
situated in the' rear; no openings arc found 
between the two, however, nor Ijavc the special 
means required for heating such a hall ever been 
' found ; moreover, the immense circular opening in 
its roof, 30 feet in diameter, seems to disprove it. 
The portico which leads to it in known to he of the 
time of Agfrippa, but whether it li, coeval with the 
circular hall, or added to it wftertvnrds. it is dinicnlt 
to determine. Tho latter would seem the more 
probable, except for the fact that no mention is 
made of the building hv VitniMiis, and it scarcely 
scenut possible that so inngniliccn!. a strncture 
should have existed in hL-s time — tungniflccnt not 
only in its conception hut in the extraordinary 
scientific knowledge displayed in its cotV'tntction-~ 
without its beauties being dwelt Hj>on bj* tliat 
author, Tho dome with wliieii it U comctl Is 
143 foot in diameter and 117 feet in height, and the 
walls are 2l> feet tliick. 'I'hc t«of l*« vaulted with 
twonty.four brick ribs tied togcthci bv fiat arches, 
and forming ft scno«! of coffers, which were 'ongin. 
ally oorcrod with bMUzu plates, taken nwav .md 
ntcltcd down by one of the Pope-* to foim the great 
baldaohino in St, PetiVs The portico with eight 
columns in front of the Coiimliiiui arch is.ouc of 
the finest oxamp!o.s ii, bmir In its general 

proportions and llio sfierdy of tlccomiion. 

TIlCATliCS Ajrp AMPItlTnn.t.Tnc.'? 

The next class of buildings w c jiropose to describe 
are tlifflo whieh wouW „pp.„,. 
denvoa from Ihtf Elru«a,„,, ,i,o„p|, never carrini 
oat to tlie same extent by tliat |ienplo-vfe. the 
theatres and nmpWtlioatres, Of tlie former, tlral 
of Mnrcellns in Kome only e.tist.. llicrc beinjr, how- 
ever, a tine example at Orange in the .south of 
rraaee. The theatre „t Jlaivolla.. is |<x, m„eh 
destroyed for its . interiot arrangement to be 
made oat. Its oxthiior, .at least the oiteahar 
portion of It, m ttyo storo.v8, and ileeoraled with 
the Doric and Tptiic'onlcr.s superimposed with 
atoades betweeni’iS 'the purest cx,amploof Beioao 
arelnteotnre. Of ..amphitheatres there .are many 
exnmplesi not only m Ii.a|y_,at Home, Teroni 
aiKl Pottfpeii^bHt.iw the sonUi of Rrance, 


at Arles and Nismos,* .it Pola in Istrln, nnd clsc- 
Vhcrc. The finest is that known as the Colo'i.seum 
or the Flnvi.'m amphitheatre in Rome. Its plan 
is that of an ellipse 020 foetin it.s greater dinincter, 
bj'513 feet, the total area being SflO, 000 square foot, 
of which the arena covens 40,000 square feet. 
The seals are arranged in rising tiers, the lop' 
mwl; beij^ protected hy a portico round the whole 
interior. Tiic cntrnnee.s to the building exist nil 
round, leading to iwssagcs and stairc.ises rising to 
these various levels. The total height of the build* 
ing is 157 feet, and is divided into four storej's, the. 
Uirec lower decorated with llio .Doric, Ionic, and 
Corinthian orders, siiperimimserl with arched open* 
lags between cuchj the tipper storey (behind 
the periMylc or interior jiortico), dcivtnitcd only 
with pilasters and, at the top, the stone brackets 
And holdfast.s intended to hold the masts of the 
vekriuin which during the perfomnnees was ex- 
tmidcd across the vast oj>cn sjxice. Varions csti* 
mates have been made of tho miinbcr of speclators 
it could accommodate, about 50, POO to 00,000 iKiing 
the most probable. Excavnliotis were mnile 
lieticath the anma some fifteen years ago. whieh 
displayed n network of |vissagcs .md ehnniber*, in 
which the wild animals were loented, nnd nl«o 
certain conlrivnnce.s which .suggested ihai the whole 
arena eould be flooded willi water, affording the 
nmisnid disj.layof a sea-fight. ThenmphlthealTC 
nt-NKmes, which has iwcii jwirtiuUy re-'towtl, is 
built with seals of nmrhle, ttnd, iih in that nl 
Vertmn, is still n.scd for dl>))lays of N-nrious Mnd-,. 

TiikRM.i: on ji.tTiis. 

Thegreat typical elu« Af building whieh eonJulns 
to- the fullest extent all llic 11,,^,} of 

Roman nrchiteclnre are Ihe great ?Aerwreor baths 
which the emiieroi.s u^VvitL one another in 
otccting, to meet the finour of that v.ivl elns-. of 
oindenl nnd idle people who liu-d ujxwi the wealth 
and the treasures- of the conquered nations They 
contained not only baths in lheoT.llnnvy:mceplnnce 
of the term (of that description known jik 'T urkish 
bath:.), but— these wore idaeoil in hnlN of .such .“ize 
aivJ longnificenco that they became theloimgo of tho 
^iomnn iK-ople-sotno of tho fmost Greek ^•eulpturc^ 
liave been found in them, whieh show that thev 
Wed .as museums in n sense; tl«.y^Ycre deconite;i 
wth jwmtingson the internal walls.andwithmosaii’. 
pictures on tho exterior, and contained eonrtswUh 
IJortiwes of columns of the rnu-st marbles, with 
which also their, walla were linwl These 
wiclndcil iiorticoos and open courts for athletic 
excrciMjs of every kiml. and halls imd lect ure room.s, 
^hore 1,0 poMx .rail liter, atl ot tha (lav could 
waitc (lwir ycrxe.v .and thair literary comp'ojitioiK.- 
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Tbey Gompri^ed,iii fact, tb& 'club (excepb-tbat-tberd 
. -was no restaurant), the .mnseum, picture .^11^,;, 
i gymnasiuiDt' lecture -hall, promenade~rin -fact, all 
those attractions vrhich are occasionally, found in 
^ s6mo o£ our bathing establishments sucli as- at 
Harrogate or Bath, where, .partially fair the sa^ nf 
health', partially to pass the time, English p^ple 
■ assemble at certain periods of the year. 

Of the baths, of Agrippa, Nero, Yespa^lan, 
Domitian, Trajan, and Constantine yery little- re- 
mains, but many of their plans ore knoxyn, having 
been mcasiued and .drawn by Palladio in .the IGtii 
century. The great hall or tepidarium of the bath of 
Diocletian 'still exists in the church of Santa Maria 
. d^li 'Angeli, and the general plan of ^ the great 
Therma: of Garacalla has been carefully measured, 
and restored in dnawings, which ore so -far reliable 
' that they give us some fair idea ,of the. splendour 
'ond magnificence- of these great establishments. 

The general enclosure of the baths of Caracalla 
measured about 1,150 feet ^uare, and was raised 
on a platform to which ohe ascended -by flights of 
steps ; round the enclosure were porticoes, gymnasia, 
and lecture halls ; and at the back, what we should 
call a grand sUnd, from which the spectators could 
watch the races and gymnastic e-xercises in an 
arena. . In the middle of tire enclosure >was the 
principal building, measuring 780 feet by 380 feet^ 
containing the vestibules, dressing-rooms, l^ls for 
various kinds of games, and the three g^cat halls of 
the baths— the or hot bath, the 

ai^iwn, or warm room, and the /riffidaHuni^ or cold 
bath. The' latter was open' to the sky but sur- 
rounded with porticoes. The tepidarium was the 
central hall where the chief assemblages took place. 
It was 179 feet 'long, 82 feet wide, and about 
120 feet in height. It was vaulted in brick or con- 
crete, the vault being decorated with coffers -or 
sunk panels ancVmosaics. The. ball, being.'muob' 
loftier than the halls adjoining, was Ugbted by 
windows on the two' sides and the ends. The cald- 
arium'was.a circular hall, around which jvas a dome 
similar in many respects to the Pantheon, being 
about 120 feet in diameter, which was probably 
'lightCfi by small side windows, fitted with glass to 
retain the heat in the hall. Other courts and halls 
completed the central building, which covered a 
space about equal to our Houses of Parliament. 
The walls,- floors, and vaults were 'covered with’ 
paintings, mosaics, richly coloured marbles of every 
kind, which ' must have ioraied one of the inc^ 
magnificent interiors e'ver conceived-. : The magni- 
ficence, of' the vault and wall .decoration of the 
baths of. Titus, which were . excavated during', 
Raphael's time, are said to have inspired _his decora- . 
tion of the loggia'of the Vatican. ■ . . - , 


.BASIhlCAp,,. 

Historically speaking, .the basilicas are, of greater 
importance than any other JJpJBan buildings : owing, 
however, to their having been roofed in timber, liable 
'to destrnctipn by' fire, whilst their .columns were 
easily removed. .and made use of in th’e erection of 
Ghristian 'basilicas, there .are .only .two of which the 
plans have licen' found, vis., the basilica Julia in 
the Forum, and .the 'Trajan basilicfv in the forum 

• of that name. A .basilica, pr c.ouit .of justice, con- 
■ sisted of a central hall surrounded by aisles or 
porticoes, sometimes with > galleries, sometimes 
'tvithoDt. This portion spryed as the exchange or 
' meeting-plaoc of the merchants ; ,at the back, and 

separated from it by the .aisles or porticoes, was a 
semicircular apse which constituted the ball of 
justice. The central hall wap lit by clerestory 
windows above the .aisles^ or gpileries^ if any^ and in 
Rome was roofed over with a timber roof. (The 
basilica at Pompeii was open_ in the centre.) The 
aisles were lit by side windowk , 

It was probably .owing to, the easy destruction 
of these timber roofs that at a later period the 
basDica of Maxentius, finished by Constantine, the 
remains of which still overlook the Forum, was 
built in brick and concrete ; the form adopted being, 
that description of hall which we find in the tepid- 
arium of the Roman baths. The basilica ‘was a 
feature found also in the large palaces or mansions pf 
the nobles, where it served the purpose of a small 
court of justice or* a hall from which the senator 
addressed his followers. 

ARCHES AWp BRIDGES. 

Triumphal arches built to welcome a conqueror 
on his return home witli spoils are foundnotonlyia 
Romebut throughout her colonies. At Rome we have 
the arches of Titus (Fjg. 13), Septimius Beverus, and 
Constantine ; of Tra ja n at Beneventum , at Ancona, at 
Treves in Germany, at Oi’ong.e and Rheims in France, 
as well as other examples in North Africa and Syria. 

' Of bridges and aqueducts there are three in 
Spain — Segovia, , Alcantara^ and TarraMna ; and 
-one celebrated exan^ple. the Pont-du-Gard, near 
Nismes in France ; and the .finest and most ancient 
roads found throughout''E,ui‘ope ^d else\yhereare 
.those which were laid by ^hc Romans. 

: 'Not only in the vicinity of Rome but outside 
'^Pompmi and other .Roman cities are stiU found, 
remains of tombs ivvhicli show that, their respect for 

• the, dead was far gve^r tUflii ihat' at the present 

day, for not only did they plavish pp them all that 
the artistic genius of the -nation could conceive, 
but by placing them .opl^ide .their 

cities dn-the main road? they^were constantly kept 
•in view by.tlip passers • , 
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DOMWiTtC AnCJIITKOTunn. 

' So gceat htu! IxKiti t he niclioii >» Borne of the 
mnny palaces and public nininiinnnt.i, even tritlitn 
the first thred ccnlurieh of oiir op, anil of cmioc 
mnch more so since, that ii is xcry iliRlmilt even tn 
tract the plmva of iiome tif the mme litiporiniil 
^vhicl> were kiinwn to h:i\o existed; though it in 
impossible tn make evcAVatimis iin.vwlM'rc in Ihe 
Sacred Citv without 'romlttg upon strain after strata 
of houses creeled at various iicrimls. To study Inf 
domestic nrcinteciiire, limrefnro, we have to go to 
Pompeii, a second* or nN-cii third-rale cliy» perhapN 
hat vhich by a proviMon of nnltire lias lieen pre- 
served in great ixirl down 1 o our own day. ]t true 
tiint all the roob, and vault': an* gimi'. nnd of tin* 
‘walls onlylioni 10 to 12 foci ri'iiiain, but with IIm''*** 
and the de<cTiplioas of Mirimi-. nathnr: it Is 
possible to rocdiislracl in oar iina:riuntioii the 
general apjionrance of thi* city la-fore it wa-* owr- 
whelmcil hythe la‘'t fnlal crapthia of Vesuvius In 
the year A.n, 7fl, which buried the diy in a •-Iwwver 
of ashes, pumice, nivl stoac, in a Injcr 12 to 1 1 
deep. Of the iL-mphs ami otlii-r paUlir biilhUiig>* it 
is not worth speaking. n> they arc of far Ic^h in), 
poitanco than tho'C in Borne nn*l cKewbcre. Imt of 
the private hnuM'simd viUu'- of the npix'rand Imvit 
classes there exists an iiicxhausffble Mipply, fnmi 
which the foltowiiig general arraMgement> can he 
sninmariscd. 

The more Imiwrtant houses wcredhideil into two 
parts, (he pabhe and the prlialc |Km«m Of ih«* 
former an eatrance vcstlbnlc led to the alrinin.a 
large hall ojn-n iu the rentre to (liesky.tlmmeml 
portion linking a roof sometime'- sup|>ortfil by 
columns waromuling the jinpluvinm (n irnirhh* 
basin under the coinplniium or open space in ttie 
roof}. Hound the atrium and llghtml from it were 
a scries of clJallllH«r^, slcoping-toimi'* for the ni.i1e 
guests, recesses forconversjilinn.and thefoW/wnwor 
sitting-room. The private iieulun rotisis|<*d of a 
porislylo round aa ofx«n (mart ia which there was n 
small garden, the rnch’atww nr diaing-Tonin. the 
Ifinawiheea or picturc-twmi. the Mhliothfra or 
library, and suites of small ohambers nseil ns lied- 
rooms. Besides these limrewas generally a emm 
surroanded by the ofllccs. the kitclwn. b:iMmu>|. 
and storc.roow«. All iljeso moms dcrivwl ihcir 
light from the internal 'courts, the exterior of the 
block forming (he Itousc being imariahly occupied 
by shops, in wliicli sometimes the lard of U« inan. 
Sion kept retainers who ^old the tiroduec of his 
farms nnil lands. 

Krom the walK which still remain erect wcnsecr- 
tmn that they wero all richly dccomtwl in colour, 
painted m nrabesfjuc, nnd occasionally with land* 
scapes, figure subjects and wreaths of aowcr^> the 


columns 'were of mnrhie or painted in imitation, 
and the Honrs inlaid with mo'iaic or with Miinll 
pieces of ntarb!e«et incemrnt. Tlmroofs, Ijctngnil 
in wnod, have peridual, bat their rovcrbigs in tih's 
W’itii the varioa*: onaimcnts on the ridges of tt>c 
roof nn' Mill fuimd la the excaralions. «Simh fvir- 
tiniH nf llcnmlatieam. a town close by, as it has 
been found pessihle to excavate (the lava which 
overwlieim(*d it beitig of gri-at Imrdnc*^). show-i 
even fitier woik than at Pompeii, and tho*<* rcinaia«. 
which (K-ra'-intmlly an- fmmil in Home show a far 
higher ipmliiy of work limn that ftunsd in ciihtruf 
thcMTltic*. 


ALfiK n llA — XIX. 

JC..i.f,'i-.rt/r«*- l\\ 17., j* r,ll.| 
5».‘iC!‘.I,l.AMMfS i:X.AMI'I.l21 l'f»H pnAmri: 
2^-*. We nuw uifer to mir rcailcr-* n*« a M*efnl 
vnpplciiM'nt innur le«sons two l•■(l•n'J'■cs of juIm'iI. 
InncoiK etjimpli-'., euvi-fing tiie wlif-h* groua-l 
tn-atf'il 


Il.vi:i:rNi: 77. 

I. If c - :.r Blrlr-t, l-e-li- tti't (•’, *• 

i Afv> tMf .,1 » 4 

S. Pm. Ilni I _ .j 1 [ 





- f.j ,, ^ 

7 Tm-l till' ntii« t.f * 

til - et (II i).(j 4 ,>) 

*- . 4 1 

FinO DirijUiref ^ !_ , I . _ 

« t.- I. . . . I'M'-*) 

?. I»U tJ- I 4 g. 1.V 1 - ^ 


10. J-Hi.j-bfs 11, r ...V*' i ” * 

fi ♦ >1 

11. rout Ujo \alni> r.r ^ 

I — Ir ’ 

1.1 nuM.'- " t,.. B > 

e - l- «M ■ ic - t' “ “n*.,. f.'* 

IX Krtiatt llir m«arTn>-jt rfi* * „ j 

l.*i. Ihlnct iI»c»i]iniTn>i-t cfjS-^jf j j 

H!, IMracl thpcutusniiil + -/.T^ »4f' ^ 

IT. run! tlif CU\»* rant of IC.V1 - roa,U. + 

Ifi. btiuptify 

'!». Winpltfj- + 

20. sitiipHry - vV - X 
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Fihd the continued product of (o + l<)i ,(n -ib)? " 

4 » ^ 

<a + b)«, and (a — b]m, , 


22. Multiply ® 4* 2y^ + 35 * by * - 2j/^ 4- Ssk 


■^ g+-'V(g y») -V(a!gi/) 
s+y 


33. Simplify 
24. Simplify the following fraction : 
‘ ' 25. Add iogethbr tile fractions 


V(**+i)-V(a?-l) + 1) + “ !)■ 

2Q. Find the greatest common measurs, and then reduce to 
4**-12rti+<'nJ 

•ite lowest tCTDW — r-i — =— — . . , 

to* — 2T«« 

27. Itcdiice to their lowcbt tenna the factions 

' rf* + resh + nb3+fc*__ . _o*+a*h + aiM-b» 

+ 3ftSb + 4a*li« + Sob* + 1* tt* - 3o*ft + 4«^b* - 3<tl>s + b‘* 

1 , 1 ' , 1 


'2S. Prove that 


a<*-gj(r-s) j<p-*)(p-5) :<s-i5) <s-y) 



33. Show tliat - 


Co-b). (?"CJ (b-ol-Qi-c) CC''a).(f^bl 


30. Tfhich is greater, «* + 1, or h + n*? and whicli is greater, 
*> - 1, or (* — l)i 

^ 31. If 240in. 8 (12p + ii)n, show that = y» 4- <id, and take 
.'the case when m 8 2, and it 3= 3 ; p » is, and <[ » 4, 

32. Multiply 2a + SbV - I by 3a - 2bV - L 

* L o»4-2ab 'GrXri* 

’o*’+b* 

M. Prov. ttue = (a+l,V=i) x 

33. Find the <iam and difference of v'Ca^ + 2a*y 4- 1}/>) and 
4 /(*»-2r«y+*p*). 

30. nedocMTo, g^, a^, and a* to equivalent quantities tiavlug 

^ the fAtiie index ; aleo a^, and s^. 

, 37. Divide ~ 

* VC**"* + b*) 4- b 0 4- ‘/{a* - IH) ' 

- o^. , ' 

38. Multiply V(f + 2) + 1 by VC-e 4- 2) - 1. ^ 

, 89l Divide + 14a; - SJar^ - I9x» + 1B‘ by - 2r»4-8t^-4. 

40. Prove that a? — a^— + *84-*94-* — l = {r* — l). 

(*» - a? - ® + 1) = (*» + 1) . (r + 1)». (a - ])’. 

41. Find a fraction which, taken ^ — lly* times, shall pto- 
“ duce llj* 4- 5*. 

42. 'lVliat fracUoD multiplied by^ar* u41I produce a;-**? 

43 Find the product of by and show the result in 
one lino. ^ . 

44. Find by the hiuomlal theorem the 8th pon er of I — x^". 

45. Express in n penerol jbrm tlie 11th term in the mth power 
<of the binomial z 4- p. 

40. Find Uie 4th root of a*b*x, and tlie 5t1i loot of S2tp*a". 


47. Find the nth root of ~ 




w'hcrc n is an odd numbei . 


48. PIndthecuberootofz*4-9**4-0i‘—00a:*— 42x®4-441z-31S. 
4D. Expres3>2£* in the form of the 3Ui root, and Sa:^" in the 
form of the |th power. 

50. Provo that = «i ^o“J‘ ; 


fit Find the wlue of 4- ibesd^. 

' S2. Find -the two middle terms of (a — bp by tlie h l nom^a j 
fheorem, 

. 53. Find -the ninth term of (2ab - ed)^^ 

54. Find the fourtli term of (a - 6)’“, 

M. Given v'd “ V»=- •/dx, to flndx. 

{fe* Given 17a? - 21 =: a? 4- 23, to ilnd.x. 

57. Find the value of x in the following equation : —7 = 

^5. 

/ 68. Given ^.v/S^^/a?- 7 = <i/2, to had x. 

80, Ghen *.^7*^ -48 - 2, to flndz. ^ 

60. Given 20* (a* 4-«*)”^ 8X4- to find x. t 

6L Given — 2: *V**+a;: :*^/a;:z, to find i. 

• ^ Given 2^x 4-|y-138 ^x— Jy 4- 0, and OV^ + SV"" 
ll>=^yx+ |y + 72, to find z and y, 

• 03. Given 7j/x — S^y=s v'f + 15, and 4yz- Vy= + “» 
to find z and y. * 

^64. Given Je — 4jf = s, and J»4-ii/5=l4, to find i and v. 

65. Given C* + 4).(i;-2)=ky, and (r-8).(y 4- 6) * zif, to 

tfiAwwiAp. 

66. Given V* ~ 2 + 6*</y -h 3 s 23, and -3*^/yT3 

tfs — 8J,'to find z and y. 

07. Given2z*4-3y*=d, andziy ; : 2a :c, to find randy 

68. Given xy s 20, and a? 4- y* «= 41, to find x and y. 

69. Girenx4- ys25‘5, nndzysbTfi, tolindrnndy. 

70. Given x - y = 2, and r» - y* = 98, to find x and y. 

^ 71. Given*4- ysslS, and*® + j? = 170, to find rend p. 

72, Given x 4- p = 34, and r* 4- 1<* » 270C4, to find x and p. 

2* ifi 

78. Given* -pas 7, and — - — 3sS21J, find* and p. 

*74. Given 6a^ - 17xp 4- 12p* = 2S, and 2* - 8y s 4, to find » 
and p. (K.E Divide the first equation by the second.) 

75 Given *4* ps 7, and x* -p*— 21, to find x and p. 

' 78. Given * 4- y - * « 17, 2* - 2i/ 4- r ss 9, and 3z - 4y - a a 
3, to hnd, x, p, and r. 

77. Given *4- p 4* 5 = 117,* - p - ra 63, and* - p 4- a = 
yOfi, to find z, y, ond t. 

78. Given 10* - {p 4- ir = 50, 4z 4* Sy - Jr =s 22{, and 3* - 
- 32=0, to ftndz, p,and*. 

T9. Given zy = 40, zs = 10, and ip = 16, to find x, y, and *. 
50. Given ^p* = 144, x*r* = 225, and p*r* = 400, to find r, Pi 
‘gndx. 

61, Given 3z- 2y + Js +- w=S, » + lp +s — Jw=4, 2r— 4p 
4- ys-f 2w = 5, and i* + ^p + J* - 8w = 6, to find w, x, p, 
#ndx. 

82. Olvenx + y -a-f4- w=0,2x - 3y-s + 5v-6w = 33, 
fi* + 7p + 33 -4v + 5id = 02, t*- ip + jc -jlv -110 = 4, aud 
4* - 4p- 4r4-10o-8w = 02,toflnd v,ir, *, y, andr. 

• 83. GiYeDxS4-r4-2y*=24,and2*®-p*5sl,tonndzandp. 
'84. Giveo*75 4-**ss**,toftndr. 

■ 85. Given 2** - 4x* + 3 = 99, to find r 

80. Besolve 8 into two ihetors, wliereof the sum of the 5th 
powers may be 1036. 

' ^87. Qi\-en** + aqf+ya = 62,andx®-rp=-8,fofindrandw 

'ss. GlTenx(*4-i)=104, aiid3(x-r)5a 43, to flndrandr. 

89. Given a? 4- s? = *» - c», and ^ - s* = xr, to find r and 

90. Given *• -**y* + r*y-xp*=403, and x» + *]/ = 45, to 
find * and p. (X.B. Divide tlic lonner by tlic latter.) 

91. Gi\en* + p »10, and** + 1/*= 1532, to find rand y. 

92. Ghen r + p = 7, and x* -i- p* = 3157, to find * anti y. 

93. Given * - p ss 4, and *‘ - p« = 2320, to find x and y. 

94. Given i - p = 2, aiid ~ = 124, to fiUd t and p, 

-^95. Givm X + p =11, and to find I'and p. 
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96. Givenj:*»i/=2, BQd|'- to find < and 

^7. Given £ 4 y.s 6, usd zjf =: d, to find 4 if' tnthoat find' 
log a nod y. , , 

9S. Given a - jr ss 11, and zv = 26, to find witiod* 
findiog««ndf. 

99. Given s* 2i^ 4 x s 1S2, to find s by quadratics. 

100. Given ^ - 21^ 4 a* a 960100, to find x by quadratics. 


EX£BC1SS 78. 

1. Givenx<4-^sSaS5}x, todndsbyqnadnUcs. 

2. Gii’eazjy: :v:s,s4 if+e=42,atid*?4jP+^»10tl^ 
'to find a. y. Bud?. 

3. What uamber Is that, the double of which Is as xosch 
above 40 as its half it below it ? 

4. A had'iCdO, and B £90. B gave away a eertain sum, and A 
twice as lAnch ; and then A had 8 times aa much os B had. 
What did A give aw^ 7 

9. Teaatfis. 9d. per lb. is mixed with tea at 4s. 3d. per tb., 
and 10 11). ofthemixtnre an said for 448. 0^. Howmuehwos 
there of each? 

6. Divide £153 betn*een A and B, glnag B 1} times A*9 
share. 

7. IMvide 77 into two parts, eudi tliat the sum of the 
quotieuts of the one by 4. and tbe other by 11, ahoD be 14. 

8. ,A fatber'a age is 40, and (he ton's is U ; is hownsoy 
years will the fttheT's age be treble the aon’af 

9. A ibim of 2,850 acres Is divided between three sons (A, B, 
and so that A's share is to B’e as 6:11; sadChasSOO 
acres more than A aod B together. Find their sbaies. 

10. A garrison consists of 2,GQ0 men, of which there are 0 
times as numy foot soldiers and 3 times as many eiHllerymen 
as eavalt)’, Find the number of each. 

11. A.biU of £7 19s. has been paid with SI cd 
crowns, tbe rest are florins Hud the number of ea^. 

12. There is a number of 2 digits ; thoir eon is 1(^ and if 
these digits be tnnspcsed, we obtain s number greater by 16 
tiian 4 times the oiigloal nunher. Hod the original nmnber. 

15. The sun of two niunbera is 29, and 9 times tb«t 
dlfihience IS 21. Find the numbers. 

14. Solda watch for £24, and by so doing loatasrouch 
cent, as the watch cost Find the cost of the watch. 

16. Tlie area of a trangle w 6 square ftrt, and the lase 14 
known to be 8 times the height Find tiio base and iiwghe 

10. Coinponod the ratios of6»:6»-*»,b4*.j»*apd 

, 5* _ j? ; b», ^ 

l«. Show that VU 4 V< is greater than i/194 ^ 

15. Winch is greater, ,/6 4 V14 or VS 4 3 ,f2 » 

19. Show that the ratio compounded orfi::t*:y,oady:6. 
IS the same as the ratio coinjiounded of £4a*j;4L and 
n{e4 6):6(i4(C. 

2ff. Hod tliB number to which if 2 and 6 be succes^Vely 
added, the nsulting munbets are in tbe propoctiou of 9 
21. Find two nnmbem in the proportion of S:4u and tbeir 
sum . tbe sum of their squares ss 7 : 50, 

02. Find the C4th term of the series 4, OJ, 9, etc. 

23. Hndtherthterm.andthcsumofrtennsoftheeeriesi. 

1, etc. * 

24. Find the sum of 5 4 4i + 45, etc., to 21 term< 

ii« series 19, 18, 17, ete^amoant 

2C. Twohnudred stones are placed nt the distance of* yard 

from^b otlier, manglit line with a basket, which is eno 
yart^, that next to It. Apenon starts fnim the basket. 
mid-Wngs them ^hj-one intoit. What space doeshe tuivifl 

■ «* ^ arithmetical means between 5 and t. 

sS, Given the first tciro of an nrithmetfcol seriesaS" ajui 
tiie sum of 17 terns « 102. Find the common difference. 


29. The first term of an arithmetlcal.series is 3^ the 13th 
tern is 65. Find the eoinmon difference. 

SO. The sum of throe nambers in oritlimetical progressitm is 
SI, and the eum of thdr squares 179. Find theiu. 

81. Find the Sth term, and the aum of 8 terms, of the geo* 
metrical senes 81, ~ 27, 9, etc. 

3S. Find tlK sum of 8, - 0, 4 12 etA, to 6 terms. 

S3. Find the limit of tbe snin of the series 1 4 ^ 4 J, etc. ' 
84. Find a goometrfcai series whose ,l8t term is 2, and Vth 
ierm is ^ I 

, 35. Insert S geometrical means between 2 and 10}. 

SC. The perimeter of a {uece of ground in tiie form -of a' 
right-angled triangle fs 96 rods, and tbe radius of its inscribed 
dic!e=44}’an!s. Find the sides of tbe triangle, tbe area of 
tbe inscribed circle, and tbe area of tbe ground. 

37. If a 'Candle, In tbe form of a cone 12 inches high, bums', 
12 hours, and the bottom inch bums 1 hour Jongerithon the 
top one, what time will the fourUt inch from the top bum \ 
and also find the time the top inch will last ? 

SS. At what height mnst a person be to see is of the eartVe 
suifaee, supposing it to be perfectly spherical, and its diameter ’ 
7,960 miles? 

89. Given to find ar. . ' • 

40. Given 4 hi “ a* 4 ab 4 b* *■, 

41. Given sfi ss V** “14 — l^to find x by quadratics.' 

42. Given 3z 4 5yss 7S, to find integral values of z and y. 

43. In how many ways may £80 be poid with sovereigns and 
goineos? 

44. What number is thatwhirii, if divided by 0, 7,'and 9, 
leaaas the remainders 1, 1, and 0. 

45. Divide 160 Irito three ports, ao that one of them bring 
divided by 9, another bj-7,and the otberby 2,thequoUent* 
will together amount to 25. 

46. What number is ihot which when dirided by 2/s, i, 5, 
etc., to 12, has for its remainder 1 less than its divisor? 

47. Sow must 1 mix three kinds of splritsat 2s. 4d., 28. Od., 
and Ss. 4A per gollon, to make lOD gaUons' at 8s. ? 

48. Fmd the side ofa square, inscribed inngivea semldwle, 

whose diameter h (s). ■' . 

49. Find the side of an equilateral triongie, inscribed In a 
circle whose ndms is (a), and that of another circumscribed 
aboutthe same circle. 


.. pvTimemroi wiiicn 11 

equal to that of a square whose side is (ci aud Its area equa 
lo i the ares of the square. •. 

51. Ad ingot of gold was sold Bt.aloss'for.£420. Ifllhat 
^ 0^ sold for ’£570, then the gain would have been exactly - 

tiroes AS much as Ibe loss is at present. What did it cost? 

52. Find a number such tlmt when it Is added to 15, 27, and 45 
Ihne arise three numbers which are in geometrical progression! 

A, B, and C wanted to buy # horse, but neither of their 
hod money enough for the purpose-; A begged of B and C the 
tauof their money, la order to enable him to buy It. On th< 
^er land B asked A and 0 only for the J of their money, 
beMMB he then would be able to bnyithlin3eir;<oiiwhfchC 
«)d to A Md R “Lend me j of youtrooney each, and them] 
ran buy It. How much money had each, and how much did 
tbe iiorae cost, supposiag we know that they had no other 
money than sovereigns? , 

54. fiw Mends, A, B, C. D. and B, iointly spent a certain 
sura at an Inn. This sum is to be paid by one of them, but on 
^nUng the sovereigns they had in their pockets (for 'none of 
had smaller coin), no one lod enough to layit alone. 
Ifom pay It qlone, the others must add npart'of their money : 
ra that A must contribute i i B, i ; C. } ; D, 4 ; and B i of 
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— 95. Undtwo numbers suoh that their'product is e(]ualto 
their 'sum, and tiielr sum, added to the sum of tiicir squares, is 
equa^ to 16J. ' ' ' 

56. A traveller starts from a certain place, and goe's 1 mtlo 
the first day, 2 the second, 6 the thud, 4 the fourth, etc. Five 
da>’R after another traveller starts from tiie same place, takes 
the same road, and goes 12 miles daily. On what day after 
iiie dcpaiture of the first will they he togetltcr? 

57. Ahookseller sold me t\Yu hound hoolm, the one which 
contained 46 slieets lor 14s., theotliGrof 76 sheets for 16e. The 
binding and paper wore the same in both. Wliat was tlie pilce 
of the binding? 

5^. A person buys a piece of cloth, and pays ^ for every 5 
ells : he tlien sells o^ry II ells for £16, and gains by the 
bargain £24. How many ells did the piece contain ? 

5&. A sum of £156 was to be divided amongst Id poor 
children, in ^aoportion to their ages, in such a way that eo^ 
of the elder ones rcceis*ed e^tly twice us mucli as the next 
younger. If, therefore, the youngest according to this division 
received £6, how jiinch more did each preceding <006 receive, 
and how mucli the oldest? 

60. A scliooliiiaBter gave his pniul two numbers to lutdtiply, 

‘ one Of which ^vas greater tlrau the otlier by 75. Wlien the 
scholar hod finished the multiplication, he proved it ; and the 
product divided by the least factor gave the quotient 227, and 
remainder 113. lire schaolnuistcr then found tiiat It vi&i 
'' multiplied wrong, and order ed tire error to be corrected. When 
tlie pupil had found out tlie error, lie said that he had calcn. 
lated only 1 too little In the niultipllcattan. ISo* said the 
master, " not 1 ; but 1 thousand.’' IThat iiunibcis were given 
>to multiply f 

Ul. In a solution of salt and water, the weight pf the fresh 
water a <1, 'the weight of the saltab; therefore ite contents 
= How much water must be added to it tlmt its coiw 

ft + O ’ 

teuts « gt 

02. Tlie sum of two mtinbers « 0, and the sum of their cube 
roots « 3, Find tlie numbers. 

69, The sum of two numbers =a, and the sum of Uieir 
fourth lowers s 14 times the pioduct of tlicir squares. Find 
tlie numbers. 

64. Find the value of a, in terms of v, r, and h, in tho 

torraulavss:it<A* +T9 + ii + r)-S. , 

65 Find the value of ti. In terms of g and e only, from the 

fjfi 

following: « « jf, and e = -g-. 

00. I ofTcred to buy tho nuts a boy lunl for lale at the rate of 
Is. per gross, ^but he could not say the exact number he had : 
he, however, remembered dliat when lie counted them over by 
2, 3, 5, 7, and 11 at a time, there remaiaed 1, 2,, 3, 4, nod 5 
respectively, and that lie expected to inakCncarly lie of tliem. 
I oflfered him lOs. Cd. for the lot, which he agrewl to. Find 
iiow many nuts there weic, and wlieiher I gained or lost, and 
how much. 

67. Bought 21> cwt. of ilce at x shillings per cwt.,and 324 lb. 
of Assam tea at y pence per lb. for £59. Find tlie values of s 
and-y in integers. 

' ,66. A fortunate gamester counted the sovereigns he had won 
tmee successively ; the first time, having counted them by 
.threes, he had 2 over } the second time he counted by tives, 
and liad 1 oi'er. ' After tliis he played again, and lost £6; 
and then counted Hie snin left 1^’ 7 and 11 at a time, and 
found he had S over each time. How iniiny sovereigns did ho 
win the first time lie played? 

69. Find two nunibers such that the 1st multiplied by 17, 
and the 2ndby^6, tlie 1st pioduct is 7 gieater than the 2nd. 
s 70. Divide 240 into 3 paitv, so tliat the Isfc divided liy 8, and 
the 2nd by C, and tlie 8rd by 4, the quotients and remaliidere 
are the same in each. ^ ^ * s ■ . I* 


KEY TO' EXERCISES. , 

Bxbbcisq 76. 

1. Base = - — ^ ^ = 6 ; perpendicular ss 

^ d+/r2W-fP) , 

2 6- 

2. BaseKl2iocl^,andperpendicular=lCrodA 

8. Lengthlss ig- breadth 6 =3)1 

4. ± fromtliisABandAqoanbefound. 

5. HypothciiuBe =s*— ^ 0, oo=5± 

7. cos Of; da's: ua 

8. xorraa and pq « s+rf. 

0. 11 feet 4 inches. 10. 'fi. 11.6. 

12. 9, 12 and 15 : general solution, is/ITa ; 5Vo« ; and Jv/vm 

13. T and. 14. 

14. One of the equal sides s 4m(2 </2) : the hypotlienuse s 

WU2-1). ' ^ 

' 15. ^6 + s^)2d. 16. Hypothenuse = 39, and aide s 36. 

17. ,./]»( /20 + 2)f. IS. 0 = (i!./2 + lI).= 67l!. I 

20, ro = and peipendicutar c E - ’ 


^XEKCISE 77. ' , 

(e‘’A («')*, 

and (0*}^ ; and 


KW 

2 




« +5' 


find 


•(ay).-(a+0).(atc)’ 

' a'-a.’ _ _ W 


•oy+»i! 


8+2 A 


l + 3ar+4i5 + 7ai8 + nr*, 
etc. 

(«+.b+ W.(o-W 

1 + a + 2»« + 2*4 “ 

4»x*, etc. 

8r+5 

24a!8 + 46**+20x+0’ 
ft8 + g(rii 58 
0^ + 9* ’ 


a-lK + l. 

4+ i: 

0 (V' 

5tt-46. 

a^b. 

x*. 

»+° 

(o8 - 5*) •»“ . 
x*+ Gzs^ + 6s^ -4y, 

n* 

. 2x«. 

. G.C.M. sar-3a; 

2r — 8ii 

+ wix + 9(1^’ 


08 — nb + 6- 


abd 


tt* + tilj + b^ 

iv»+l j and - 1. 
5(iS + 5ct9V-l+<ii>^- 
2ic^and 2i/./x. 


/<f + i»\® 


ply® + 
3 

2i>"4 




43 . 

44. l-&i^'*+2ai“-S6*^"4‘ 

7(te*“-66*^ + 2&i3»L 

.. ttt' m - 1 w~2 m - 3 

^■'•r-2 — 5 rr 

m- 4 m- 5 111 — ‘6 
5 ' 6 * 7 . 

m~ 7 m - S 

■ 8 ' 9 ‘ ‘10 

40. ± and - " 

47 .-*. 

Va^ ‘ 

43. + 3® - 7. 

46 . (-82x^0^ anil (24383;^")^ 

51. eittW u+48n*cJ’d9-® + 

16o*c*d89-o + -’oJ^dS9-8 

52. 2431011’'^ - 24316n85®, 

63. 192192««6'W8. 

o 4 . - lerroott®?!)*, 

45 d(d + 1)’'. 

56. l^/U. 

57. 49. 

5S. «v'16orl-ri87n, 

59. 10. 

69. 'JO\^3. 

61. -J. 

61 X = 04, aad-i/ « 14.* 
bS. x ss 0, and y = i. 
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THE NEW FOPULAR EDUCATOB. 


* = S2, BudysslO. 
fs: G, &lldy:=5. 
e a G6, 411(1 » = 2t 

t»+ 3(K 


TS. s 
74. X 
76. X 

76, *: 

77, *s 

78, z 
T9. X 

$0. K 

81, IV 


.^8^30** 
a S. and y a 4. 
a2})fiiKlya23. 

= 5,andya2. 
s7,nidys 11. 
s4, andy = SO, 

;10, andysS. 

:5, andyaS. 
a &, and y a 2. 
sll,ys7,Kuds=I, 
sSO, ysG, ands s 21. 
= 8, ysS,and« = 8. 
s s, y 8 8, and » a 2, 
s 8, y « 4, and is 5, 

a 2, z a I, y a 1, and s 


81 «al6,w = &.* = lS;y« 
3, and 2 a 8. 

88. za 2(?r-‘ 2’8; y=3<if 

^10 as. 


87. z 8 3, and y 8 6. 

S.% z= 8,BndZsd. 

80. X s j(,/5 -f 5); and »=s 

iva. , 

90. «»8,Biiay = 4, 

91. z = G, andyad. 

' 93. c = 8, aud y a S. 

93. z-7,nndys8. 

94. z = 4, and y s 2. 
gs. c = 4, andy=7. 

96. z a 9, and V s 9. 

'm. 2315. 

98. 2169, 

{19. 4 or » 3. 

100 . 0 . 


M. Z = {,/5t+'l>V. 
S3. *=aotV-t«. 




a 82. 


4. £30. 

■9. 211). and 8 lb. 

<1. A. £68; B.£85. 

7. 44 and 83 
S 8 yena. 

0. 450, 835, and 1573. 

10. SOO cavalry, GOO arlUlery, 

Slid 1,800 foot soldicn. 

11. 19 (O'owiia and 32 florins. 
Id. 19. 

U. 19 and 8. 

14. £40. 

15. BoMa0fl.,anflheigUt2ft 

r* 


19. 


18. «/S 4 VU i« tlie greater. 

20, -J. 

21. 6 and 8. 

SI 161). 

23. -landO. 

24. 53). 

35. S or SI. 

2u. 40,200 yards, or 23 miles 
1.480 ysrdi*. 

27. 6\, 0), Of.aiid 5). 

S8. S, 2), 8, S), etc., to 10. 

39. 4). 

£0. S, 7, ond 11. 
al, •'^ondoOl^ 

32. -bS. 

>S9. 2. 


<I082'1876 square yards, 
area of inscribed circle , 
and 11,916 fiquMe yards 
- area of tnauglo. 

07. indi, ^ hour; tlie 
fonrtli fl-ooi tlie ton, 46 a- 
inmntes. 

38. )th of a diameter, or 993 
miles. 

59. z«(l 4 V3)iv'8l"irvV 

40. scsiiiS^^. 

«- Valt_+6' 

•41. z=vm^/6. 

•*2. * = ^I6,ll,etc.;y = 2, 

5, 8, etc. 

. H3, Three waj-s ; 59, 38, or 17 
soverti^s ; 20, 40, or GO 
■ . guineas, - 

544. 36. V - , . 


78. 

45. 45, 91, Aod 14, or 90, 42, 
and 18. 

40. 3959. 

4T. At 3s. 4d., 5 lb., 10, 15, 
etc., (■!■ 5} : at 2a 8d.. 
84,-23, 32, etc (-O^iat 
8s. 4<L, 61, 62, 63, etc. 
(+ 1). 

48. Siaeorsqnareaa^). 

40. Side of Inscribed trlan^, 
a«f3; side of ettetun. 
senbing triangle, 

50. LeRgtlia^|V2Al}^; 

brcadOi = .|^^.v'8±l}. 

51. £450. 

53. 9. 

53. The liorao altlier cost £17, 

and then A had £5, 
B £11, and C £13 : or 
tliO horse cost £84, 
and A lied £10, B £23, 
and 0 £36. 

54. They spent at least £879, 

mid then A had £319, 
B £450,0 £543, D £599, 
sod B £639, etc. 

55. 3 And }. 

56. On the 8th day, and tf they 

continue their iosmey 
they will meet again (HI 
^ the 15th diay, 

os! 440. 

59 10s. and £18 lOi. 

(». lS9aad234. 

b 

61, j “ (« + 0). The unit of 
tlie weight the same oa 
that in whidt a and i 
.ire given. 

CS. 8 mull. 


63. jj(±,/3-fl>Bud 
;(±,'S + l). 


C). T = 

66. 1533 nuts, lOs. 6))d, value, 

and salnB ofU. 

67. ys23d. per iK; »=2ai 

per cwt,. 

CS. SO or 1241, or any term of 
the progreaaien formed 
by the eninmon ditref 
' ence,.1155. . . 


C9. let =6, 81, 57, or any term of the ptoKtesSwB In* 
of uic progression in- . . creasing by 1?. 
crcaaiug by 26; Snd = ' 70. 106, SO, and 54. ** 

8, SO, 37, or any term 


I'T ALIAN. — TII, 

(flMriiNKvd fim Via.’ i'J., p. 350.} 

THE PREPOSITION PER. 

This prepositioa denotes— 

1. Tlhe^fattoffe tJimigh &> ^Idcc, or, moregrenentUy 
speaking, a relation between two objects, one, of 
which gets moving along, piercing, penetrating, etc., 

another. For example 

A £4-111(1 *i piia ttn-(f(i-rc per rt-n-it-.*, 0 prr la-ri^o, one inny 
goto Bouie by way of Florence or Loretto. 

Ptr di soMa, per di (6-pm, through under there, throng 
above there. 

2. The ctiuse, vuttirc, meant by which any pur- 

pose is or can bo effected, instrumeutalittf. For 
example ; — ' ^ 

rd-ceper (i.iii4-k, per he Ik silent out of feor, 

for shame. 

Io.^-r(f-foper {niiii-yoti-w, worn out by a longnso. 

8. A purpose, end, or aiwfn tieie, ol^eettiendeneg, 
endeazonr, effort. This is a most frequent and 
important use of per, -wbioh in this case exactly 
wincides with the English conjunctions to, in order 
to, so as to. For example 

Sfa^Bd-re, li-ajlilr.re prr fw-po.iilot, to study; to 

read, tnnsIaU fn onier to loam. 

4. An ability or finaUficathn to do a thiuff, also in 
this case corresponding to the English conjunction 
to, or to suitable prepositions nutb present partici- 
ples. For example;— . 

£l4a l«j in-gc-ffM ohlKt-tlan-ta per J&r-lo mt-glio di Inf, sLo 
has Bufficient Intellect to do It better than he. 

Sftt-rt, Ad-re per JH-re guil-ehe c6.9ff, to be about to do 
Boinethlng. 

Cdr-r«-« per 1111 to nin nrnili!. 

An-4d-rt ptr iSr-ra, per md^, to go by land, by sea. 

Tob-Io per yidr.;w, per m5.»e, » mneh a day, n month. 

FA-rt qu&Udte cdsa per dr<B-ncdel pa<Ird.»r, to do something - 
by order of the master. 

fMi4r«.m»perIttwd.nfi,per nii brtie-cio, to take, 
hold one by the hand, by one tmu. 

. An important use of ^n- is the following;— J>d- 
aumte, or merely per (along with the noun, adjec- 
tive, Terb, eto., immediately connected with it) in 
the course of the sentence, followed by cSs (thus : 

ftr . . . eJe), signify ns mi;o7(iij,'Jowiw, M.Mirf- 

atw, etc. For example : — 

ftr ptro ms W-ra, liowevet little I msy drink, ’or, mile as 
I may drink. 

Per MW« rfi’eHn «i-a, however beautlM she maj'' he, or, 

^ beautiful at she may be. . . , 

ha per niB-ylfeil-jifl JJa-mriann, he has ninrrUd & Roraaii. 
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' .VboADroAHy. 

Agghiaaia, freezes ffarriu^iom^ lionesfc' Placert, pleasure-, ' 
or curdles, • . tnsti. ?Dco,little(perj)oeti, 

‘Bcik', g(KKl, profit,* Cidrno, day (gforno olmoit, nearly, 

julvantagcJ per qiona, every well iiigli). ‘ 

Oti^fone, uanse, oc> day). Piwfu, f,, post 

cssioh, reason, 70,1. ' TOsfa,'hypo9t> 

motive (per ea?i(K Jo fo fenn^ I took Rlguanlo, regord, 
ftf (If, aracai/ione him. conslderatlMi. 

^ di, on account Jo]»rlo,X apeak. fittnpjae, blood. 

^ of). (I’Anpr^, he seized Mre^ slionld be. , 

Oainuo, m., Held. him. Sarti caditfe, 1 

Carua, ' charity, *Io dice, I say so. should have made 

compassion, mer- Jb/o, Idoit. a fkll (per poeo 

cy (per carifd, for Xo fndasse, he in< aaref cadtifo, I 

'God’s (Ake).' duced him, pre* had like to have 

Cofut, he (per fo stiiicd o» him. fallen). 

eonsiglio di cdl»i, Lui, him. A*lo/re, he snffers, 

or ^ to colttl Mantdlo, clonk. Kantagpio, advoti- 
eoTUiylfo, hy his ife, me (per me, fe, tage, benefit, pro- 

advice}. ' ' as tar as 1 am, fit, good. 

<ji»uiglio, counsel, tlmu -art, con- Tena, f.,.vein. 

advice. oerned ; oa to or rentmuo, came, 

'i^idfedi noUc,day as for me, thee; Veime, he came. 

and night. for my, thy. part). Vergopnat shame, 

Dlwine roseo, he JUitiaeno, f., threat, liashfulness,^ 

burned red. menace. Via, way, road, 

blushed, rolourea. JlfoUf, many. street,, /route, 

Zlorere, duty, obU- jrorfeno, tiiey died. means/ manner 

gation, Aforfe, dead. (per m di, *by 

Ejlii vlen. he comes. ' ilbn mi j^ipilate, means of). 

J’U tqtpelUo, he was do not liuriy me. FiUa, f., villa, eoun- 

buried, . Parers, oplulon. try seat 

EXERClflE 20. 

Translate into English':— 
s 1. Lo fd per pia-aS>re, e non per do-v^.re. 2. f*o 
lo tenant per un ga«lanti<u6oin6. 3. f'O p4r-lo 
vd'Stfq yah<tfi,g«g^o. 4. Per ri«gailr«do dell’ a*ml>co. 
S. Lp in-d'ds>&o per vl*a di mi«n4o«Qe. 6. S6f-fre 
per ca-gld^ne di }ui. 7. Mdhtl da Ini ve*nt-va*no 
per con-sl-glio. $. £'gli tI^h 6<gm gi6t-no. 9. Lo 
di*co per v6-stro bS-ne. 10. f-o per me sa-rfi-i di 
pa-r4-re. 11. Ah'si>gn6-rel per ca-rl-te non ml 
pre-cl-pi-tfirte'. 12. Per le vU-le) per i c&m-pi, per 
le vi-e e per le c4-6e di dl>e di not-te mo-rll-no 
(Boccaccio). 'l3. Per pQ-co sR-rl*i ca-dd-to. ,14r 
Per con-sl-glib di co-lA-i. 15, Fn sep*peHi*to per 
m6r«to. ' . 

' -VOOABUL^T. . 

Al-io, high, tall. I It-bri, the books. I'a-mf-nj, the 
Cit tfiy there Is. ' I uS-stH fra-tildit filend, (ra). 
Cin-inie, five. our brothers. . Vdn-iio, tlie year. 

Ci wfne, there are. -Jpn-dyJ, the fathers. La jum-m, tJie 
Cbn-f^n-fo, content^ I H-ni, tlie themes, pen, 

’ contented, pleased.' exercises, etc. Z'ar-md-dic, tlm 
' DU-ci, ten. [teen, JTjtd.re, the flower. piess, ^otlicif 
nine- If o'tdr-HOr'the day. ' press, eunbumd. 
J>(r*cf.df4o, eighteen. II gld-m-ne siriw, Zas^-dia, uie chair, 
liie-el-eti-te, seven* tlie yonng man- seat. 

* teen. servant. . La sri-fi-md-Tui, tho 

, J>(f/i-ei-I<,difncil,lt. Jl H-hro, the book. week. 

DJ-di-d, twelve. /. Jf me^e, the month. Xe o-inf-cAr, the fe* 
I ZliW.‘two. ' '/{p^re,thefbtl\er. male frlendb. 
/'Vl-f/.fe, easy. Il U-ma, tlie theme, Ze bud-ne j>da*ne, 
Gif dZ-be-rL tlie trees. - exercise on a lule the good pens. 

Gli a-muci, the of grammar, siib- -Xemd^ri, the mo* 
friends, m, , ject, th^is. tiiera. 

Gil sj/cchi, uiitTOis. La ed-sa, the house. Ze ndstre to-rH-k, 
la df-iu, the dty, our sisters, 
man beings, men. town. Le peiHir, the pens. 

I liud-ni ii-iirf, the J/i md-dre, the mo* Lo spk-diio, the 
' goodbogks. ther. looking - glass, 

I gid'Va-ni sir’Vi, Z’di'bC'ro, the tree. minor, 

* the yonng men- I'a-tni-co. the fc- '•Z’ad-mo.thehnmau 
■•aervants.. x.innlefrioid. . being, man. 


ifai-ooii-f/u-io, dis- souablc, rational, $pds*w, often, 4Ve- 
contented, din- v sensible. . .quently. 

satisfied, dts* Si-di-ei, sixteen. ' rTc.-tliree. • 
pleased. 6'W, six. !rrt-di*«, thirteen. 

Jiio-iv, nine, im-pre, always, tijwM-ci, elei'en. 

►O, od, or. continually, 'll!- i?-no, one. 

Ol-io, eight. variably, ever. u-ti-ie, useful, pi’o- 

.^uaMdr-df-d, four- SSUtt, seven. fllnlne, Innutive. 

teen. Si-no, are. Vin-H, twonij'. 

^tt«f*/fo, four. \ Si-no dt, belong to, rf-a(m multipllca- 
'Qain-di-et, flftecQ. ^ ^t-e-hreof). tiou), times, mnl- 

A^g^o•ni•t■o-ie, tea* ^ tlplfed by. 

' ‘ ' Exercise 21. 

Translate into English : — 

1. I bu6-ni pa-dri e le bu6-ne ma-dri. 2. Le 
oa-se di qud-sta ci€-t& s6*no nl-tis-si-me e bel-lis-si* 
.me, "S. Qu4-sto p6-ve-ro fe sSm-pre coh-ten-to. 4, 
Le fi-glie di n&-stTO zi-o s6-no con-ten-tis-si-me. 

5. La ma-dre dEn-ii-co 4<ma i fid-ri ed i fan-cidl-ii. 

6. Gli a-ml-ci di Gio-vAn-ni eo-no ar-ri-vS-ti. 7. Le 

teta. 

8. Gli fil-be-ri nel no-stro giar-di-no s6*no an-cd-ra 
mdhto pic-co-li. 9. Qn6-sti ud-mi-ni s6-no s§m-pre 
mal-con-ten-ti. 10. I tg-mi di mi-o cn-gi-no 86-no 
fA^^i-li ; ma i td-mi di mi-o fra-tel*lo sd-no m61-to 
dif-fl-ci'li. ll. 1 76-8tri ’cu-gl-ni s6-no ric-chi, ma 
le vd>5tre so-rei-le sd-no po-ve-ria-si-me. 12. Hai 
tu ve-dd-to gli dl-be-ri ed i fi6-ri nel nfi-stro giar* 
'di-ao t 

Exercise 22. 

Translate into Italian : — 

L The frierids of my untde are very rich. 2. I 
have often seen these men. 3. The children of onr 
gardener’s wife axe reasonable. 4. We have found 
Henry’s sisters in the church. • 5. Tour exercises 
are difficult, but the exercises of Lewis are' very 
easy. 6. Have yon received these beautiful dowers 
from John? 7. 1 have received from my uncle a 
pen-knife and twenty pens. 8. This lady Ims seven 
children. 9. This man has four sons anii two 
daughters, who are very reasonable, 10.'' We have 
received five letters from our aunt. 11. My friend 
has found a pen-knife and eight pens, 12. Four 
multiplied by five twenty. , 

THE PREPOSITIONS 50PRwl (SOFJMX SU. 
'.-These prepositions generally denote the relation 
of two things or persons, one of which is on a highen 
'-locality than the other, or one of whioli surpasses 
the other with regard to some quality. 

Examples 

So-pra h l({-j»-Zc, «d-pro lo ftr-m, on the table, on the’ earth 
or ground. 

For Zo^wd-tie sd-pmoZ pCt-U>, to lay the hand on one’s breast 
. ifilWo ri-mo di li-ua er-m viOn-td-gna, on the top of a Bleep 
mountain. ^ 

/* Englisli words printed in Italics ’in the ExGKiscs must 
belefbout In tzBoslating into Italian. ^ . y . n 
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if.aodJ^i »i.«vo-fairf-3>ra un sn t ni^ri-Ji*, 

t town situated on a wver, on the Khme, on the aca- 

« iiMin’-cf, to go against the enemy. 

fii^ta-wad-pmjJi-ffrtt.tolenionBecuTitteR. 

i^rt-ja-K, jwr4«-T«, (I»<0r-r*-« ftf-pm od^, t® 

think, sp^, talk, discoumotaometiuiig. 

sifrro ^ “ 

I own life. 

'ruettisitequentlyusediiitheplaceofiit. Pot 
example : — 

ailt«-to,orfnBilrt««,ontLeknof. . 

. iSki or in»jamii-ioOt,sttl n-spn,i»dtn‘mon-Uirddaf4e» 
towsids, about noon, or twelve o clock, towards evening, 
at minset. 

Euphony sometimes requires the addition of the 
letter r to the particle w, especially before a wffd 
commencing with a. 

7n anr it^Rs pidMa, on a square. 

THE PREPOSITIONS FSA, TRA, INFRA, INTRA. 


Exercise 23. , 

Translate into English ' 
1. Ma-g6n.za,cib.ti\sulR8'no. 2. Eran-co._f6r-.te, 
sul M6-no. 3. Sul f&t-to. 4. Vi, pro.m6t-to sUl-la 
f6.de. B. Su qu6.sta t6r-Ta. 6..Bu qnlU-che 
ta-vo-li-no. 7. Non ki-pre-i ri*sp6n-der-Ti.su tal 
pfin-to. 8. I ba-d-li s6-no sfiWa car-r&z-Ki. 9. Ha 
pian-toedMadiluidis-gra.zia. 10. Nonhafli-rit-to 
ve-rd-no sfil-W mi.a ri-co-no-seSn-za. 11. Ri.po-sa- 
te-vi s61-La toi-a pa-r6.]a. 12. La efi-sa da siil-la 
8tra-da. 13. Sul far del gi6r-no (or'ia snl nd-see^rc 
del ffior-no). 14. Snl far d6Ma sfi-ra (or fa 

35. Sfll-la (or f» stU-ln) muz-za n&t-te. 16. 
Era a*ml-ci si pub par-la-re Ji-be-ra-mCn-te. 17. II 
pih sfor-tn*n6-to fra’ gc-ni-t6-ri. 18. Cib ife-sii fra 
di noi ; sl.a d6t-to fra noi. 19. ^*0 di-efi-va fra me. 
20. il-gli ter.ri fro cllg-ci gidr-ni. 


These prepositions generally correspond to the 
English prepositions 2let7Ud^n, b6iroixt,amon(j, nUhitit 
in the orntne of, in. Eor example - 

TVs fl flid-ro ed between the wall end iho rim’. 

J 7^ ii-md-re e between fear and hope. 

2^ fMa gi6r~vl, id a few days. 

Before the personal pronouns me, ie, etc., fra and 
tra have a peculiar meaning corresponding to the 
English prepositions to, with, and ore used, as it 
were, in the places of dSn-tro me, deMro se, mtbin 
me, tvlthin himself. Eor example 

Fra *e dli-K, he uld to Mmeelf. 

I TVs me frequently saying to tuj'selL 


Aria, air, tune, 
song. (ting. 

.dnifo, seated, sit- 

Rside, trunk, cliest. 

Carrorm, csinage 

Cii resti, that must 
remain. 

darletfuiaia, harp* 
alebord, piano- 
forte. 

Cnsr^ heart 

Da, ((e.« » 
situated townids, 
fades, or froDte). 

PI bn, of him, hn. 

Pfsnrdta, diMord. 

Pisjnmo, luififo^ 
tune. 

Fare, to do, make, 
cause (nd Jar or 
al/ar del piomo, 
fn ml nascerf 
del qionto, at 
breu of day! 

Pa/to,ftict. deed, act 
(nil jh((o. m the 
act in the very 
act). 

r«le, fiiith. 

Jlnme, river, j 

Fmnc^rle, Frank- 
Jort. 

Geatiore, hither. 

Jla pianto, he Iina 
shed teais, ' 

J2 indeToriunaiOithc 
aobt unfortunate. 


VOCABULARX, 
Ivjittce, wretched, 
unhappy, un- 
lucky. 

Jodfeetn, laaid. 
io slo, I aUnd, I 
am. 

XAbbro, m., lip (pi. 
foli&rl, m,, or, 
better, lotltre.f.), 
ytiyciiTO. Menu. 
Jlarilo, huaUiRd. 
ifeno, Maine (river). 
jIfejrA lutif, mid- 
night. 

Jlfotrlu, wife. 

Afoflfe, mountain. 
Non Aa dfn«c ve- 
ruao, he has no 
right whaleiw. 
Non lo to, ma lo n- 
pr6 bene, I do not 
know, but 1 shall 
besuretoknowit 
Non saprt* nimn- 
dern, I should not 
be able to give 
you an answer, 
/ttrafu, word. 

Poco, little (tra po- 
eo. Jiv poco, ill a 
little or short- 
time, ere long), 
pKttfo, point, sub- 
ject. 

GHAichs, some. 
vmllo (At what 
Neno, Rhine. 


Riecimfo, Richard, 

iliconosrenn, grati- 
tode, ownow- 
ledgment. 

RiyoM(m,yoamiiy 

rely. 

Siwo, stone^ rodr. 

Seoglia, cock (in the 
sen, river, etc.), 
cllHl ciug. 

Smpre, always. 

Sera, evening (nl 
oeiHtui/arddla 
eera,insvlhtt7v, 
towards eveniiig). 

Si pNAyMrianc Im- 
ramenle, one mny 
eneuk uareswv- 
edly. 

Sta dcilo, be it said 
(cid mti Jra d» 
iio(, na diiU fm 
noi,weiinmtkeep 
jt a secret, or w 
.oursehes). 

Syemnnr, bopt 

Steam, s«ir(fa<iicei« 
fm me akm, I 
eaid to myselO- 

SInufo, street. 

Tale, such. 

Tmore. fear. 

ranhno, table. 

Vi prometUi, 1 pro* 
mire you, 

Vagiio aitomre, • I 
wish to {day. . 


J-da-tovA-to, w»- 
tered, washed, 
haU>ed. 

JhrAqro, cheerful, 
gay, Tnerry, 

s^l^htly, Jolly, 

Crtd-to, treated, 
iffodiiced, caused. 

M.D,6od. 

7idn-ne, 

they (m.) have. 

if-tc-no Wi*-no, 

they (f.) hove. 

Fe^At, bithful, 
loyal, trusty, true. 

InlM/ra-ulU, my 
brothers. 

ISHd-r/ra-tn-ll, his 
(her,Ue)brotherv. 

/tiifrt/ro-tfWI.thy 

brelnws. 


Voc.vbulahy. 

XI m tie, the dog- 

II fiii-n-Ut’to, the 
liockct-handkei'- 
chief. 

XI prh-to, the cat. 

Xf (u-ro, theirs. 

XI ml-A, niiiui._ 

XI niiln-do, ’ tlio 
world. 

Xltid-rirti, onn. 

XI p^o, Iho apple. 

71 nnl.te, tlic wea* 
dow, pasture- 

(l»li 

XlrR-o,hI<,liem, Its. 

Jt iwyifi-/«-pt», tlie 
leod-peneil. 

II td-e, thine 

Xlid-itro. yours. 

la ei-rtl'gla, the 
ctierry. 

la nCl4e, tlionlght. 


Xn pAm, the pear. 

X.afc’r'mitlic cnrthv 
soil. 

.V(iu-Jd-lo, sent. 

i’lnti-lo, wc]tt, sited 
tears, bewailed. 

Tri-ato, Md, aSliit- 
ed, inelancliely. 

TjiMa 'In cd-sii. tlie 
vrtiole hcii»e. 

7il<-t< Is cit-sr, all 
hoDses. 

m-tt i fiM, nil 
Doweni. ' 

rdMI irll itS-ial-iif, 
all mun, ever)- 
Ifody. 

7*(iMe, whole, en- 
tire, nil, urery. 

7i}Mo ii moiwto, 
the whole world, 
all tlio world. 


ExeroisS 24. 

Troasliitc into Italian 

1. My brothers arc vety melancholy, 2. Hast tiion 
EccD our glasses and our bottles 7 3. Where are 
}'our poobet-haadkerchiefs and ours? 4. Z hat'O 
given (to) this poor child my pens and thiue. 3. 
My father hns sold his doge and mine. 6. Have 
yon also sold yours ? 7. Thy wife has bought ten 
glasses and four bottles for lier daugliter, . 8. All 
these bottles belong toour uncle. 9. I love all these 
beautiful flowers. 10. I think every day (i.e., all 
.days) of Charles. ’ 11, I have seen tho whole towm. 
12. Louisabas (i.e,, fs)‘ departedwith all her (female) 
friends. 


KEY TO EXERCISES. 

Ex. IQ.—l.Bebas returned from tho wood. S. Jlehnsalrcady 
departed from Naples. p3. I nm betiaysd by you, by all. 'i. 
He 18 deseeadedfrom a noble family, .i. Far from inyivitenta. 
a. On whom do you depend? 7. OncditeenotdistiBgnisVthe 
one Xrom the other. 3. Ho has not yet gone.out of the dly. 
9. Everywhere. 10. From one side. 11. Thcj* did jn«t w.'int 
to go out through this place. 12. 1 have been to my sister. 
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18: Afterdinnerl&hnllgbtoliim. 14. Heca'iDetlnsraorningto 
tuc. 15. He lives flodgos, xesldea) at hla allier’s (or in his 
' fatlier's house, or ^viU\ liis father)! 

I £:?. Egli viene dalla cavallerizza 6 non dal gianliuo.' 

fi. La AinlJurgo a farigi ci sono cento novantn miglla ftnncesi. 
8. VIeu'‘egli dalla bottega? 4, Yenite wi tlalla comraediaf 
• 5. iCp, venmmo'dnl ballo. C. Imobili del Sigi'or Hall sono 
stall ^'endut1 da suoi eredi. T. Donde vengono pnesti signori? 
8. Alcuni ntorodnd dalla cawia, altri dal pnaseggio, e questt 
ultimi dalle pesca. 9. Bcco il dnnaro' che ini Sistato 6]»edito 
dal padre. lO. Questo dipende dalla madre, o nou dal fratello. 

• 11. II passaggio dalla virtd nl vijio k assoi pld corto <die 
quello dnl visio alia rirtd. 12. In aapetto una riposta da 
Gwvanulv eKUe^atato'tteiafisUtt Loadta. IS. Gugllolino 

' k ritornato oggl da'Parfgi. 

. Bsl 14.— 1. Slie is in the next room. 2. t am almost in port. 

. 3. He. is in AnBtria,in Italy, in Hie country, spending the 
summer season. 4. He goes into fclie garden, into that room, 

' to Prance, to the country, to Scotland, to Turkey. 6. He is 
in the ^Tird, in the kitehen, In the cellar. 6. He baa gone to 
*■ church, to town, to the square, to the theatre, t. He 111*6(1 in 
that house. '8.' I found him in bed. 9. Anthonyiaangrywltli 
tne.-’lil. Itlsspoken of In the whole city. U. He departed 
In Imstc. 12. He went there in a carriage. 13. They ha\'e 
. gone out at this moment. lA You are now in my hands. 15. 

I came before him on tiptoe, and here I nnit till he comes. 

• 10. I Telj* on my Jirother’a ability. 17. Some copies wDl be 
printed oa jwrdimbnt, lA You are iii the bloom of j-outh, 
the prime ofliib. 

Ex.16.— 1. HginrdinodiiniorlofigMDdlsslmo. S-Abbiamo 

vedutolatavolaedhlettodltuopadre. 8. Howc^vuto questo 
iiiaiitello da inia' ria. 4, Avete r’ol rice^'Hto .un libro dn qnesto 
faiiclulld? 5. Abbiarao prestato 11 nostro ombrello a vostro 
fratello. 0. AvrtcvoltrovatoquestapennRnellavostrascnoU! 

' f.' AWamo scaitto nna letters a nostro aio ed a nostra an. 
8. Vostra madr^'hn dato una enffia a mia sordla. 9. Avete 
vbl veduto «n bambino nel nostro giardmo? 

Ex. IG.— 1. Gl'infelici trovano consolasion® nella speranza. 

. 2. Vostra sorella noa-4 nella oatnera, cUa sard andata-o nella 

cucina o nella cantfua. 3. Togllaino andare e ftr colazlonenel 
oasinetto? 4. dnaggradevoie coiiipagnlalitempdpassaassai 
presta 6. Ifon c*fl nessuno hel castcllo f 0. l^o, il castaWo 
^ ui?cito in qnesto punto. 7. Vol avete .ivTito bel tempo nel 
vostro viagglo. 8. Voi avrete (ella avra) in questo blglletto* 
I'imliriazo del coute. 9. Bgli nascose la chiave ni/qnel 
Tanuadlo. 

Ex!' 17.— 1. To look tekance. 2. Please to come with me. 
8. Carry tlic lantern with tliee. 4. He took it witli him. 5. 
In course of time. ,8. He was killefi^witli a pistol-shot. 7.. 

K\ aliTOved oowatanaww he told. wie. S, On purpose, 
intentionally. 9. "With astonishment. 10. -Away with -tins 
thing.' 11; With good' grace. 12. With awkwardness. 18. 
With your kind permission. 14. MostmagniRcently, 15, Wltlv 
all the stwngUi. ' . 

Ex.. 18;-1. li mio Ubro b Hullo scanno. • ‘21 Htf dato fl mio 
capi>el1o a questo povero fhnchillo. 3. Illibrochehoiicev'uto 
<la uii nmico d perduto. 4. Avete voi trovnt(>’l'anellodi(Xrto7 
5 ; Il^giardino dl Giovanni e piccolissimo: ■ A L'amico di 
' Gngiielmo i partito. 7. Mio engino.e airivato. 5.’AbWarao 
ripevuto una lettera da Lnip ; egli d a Milano. 9. Ridolfo k, 
' partito^ per Venezia, 10 . Avete voi v^uto I’oriuolodi Luigi? 
It E \-6slro zio parUto per Parigi ? 12. La zia di Csiriibd e in 
Londra. IS. Il nostro vlcinoha vin figlio ciie si chlaina'RodoIfo 
edundgliachcsicluamaLuigia. . 

• EX( 19.— L IlDipoteeandattfaprauzarenelrarco colsyw. 


t colla 'ISglia del 'goncrala S. La settimana ventura voglioiio 
andare tutti insieme in' campagna. A Ln corncre b arrivato 
colla nuova dalla pace. ' 4. Il cugino orrivd qui coU'ordloe 
espresso di eouvpi'ore un cavallo ed vina carrozza, s. II mondo 
h pieno d'ingrati : Si vivc cogllngrati, si larorapegl'ingrati e si 
ha da fur sempre cogVIfagratl. , 


APPLIED' MECHANICS— VIII. 

[Contimtd.frmV^l.VI.,p.ZiQ.) 

LAWS OP SOLID -AND FLUID PRICTIOb’- EXPERT. 

MENTAL DBDUOTIONS-WASTE OF ENERGY BY 
■ mcXlON-lTRANSMlSSlOS OP POWER BY BELTS. 
Having considered some of the eSects produced 
by friction, it "may not be out of place to inquire 
what the quantitative laws ai‘e whidi the 
phenomena connected witli friction appear to 
follow. The felatiw motion of two bodies, in 
contact and pressed together, or of particles of the 
same body, is resisted by a force or forces which 
we attribute to friction, though what friction itself 
re^ly’is we do not know. ‘Whatever friction may 
be, ^me of its phenomena are well known to all, 
and have been the subject of experiment by 
Coulomb 100 years ago, and . Morin and many 
others since. It is only necessary to refer briefly 
■to these experiments. The apparatus employed by 
Geueral Morin was somewliat like that shown in 
Fig. 43. 

The loaded bos or slider ewas pulled steadily 
Along the level surface a by a forije vr. It was 



found; as the weight of c increased, w had’ to be 
increased in the same proportion. It also appeared 
that within certain limits no change was produced' 
in w by altering the area of the surface of c in con- 
taet'W’ith A, and further, that the of c did not" 
seem to affect to any great extent the value of w 
required, 'if the weight of 0 remained the Same. 

' The same laws are found to hold when the appa- 
i ratus employed is like that shown in Fig. 44. 
The ‘Slider is placed on the plane AA. which can be 
tilted to different angles, gravity causing the weight 
to move keadily down the plane when a certain 


THE ilirvv POPOLAK EDUCATOIS. 


Mgle— oaM the limittag angle of friction'— is 
readied.. This, it is easy to show, is hut another 



illustmtioD of the fiist of the laws already men- 
tioned, and the others cnn also be tested as before. 

FRICTION OP FLinCS, 

This part of the subject is somewhat complex, at 
least from a mathematical point of view, bat it will 
be saiBcienb if we state the results which have 
been arrived at mainly by e.vperimcnt. The student 
may easily carry out an interesting experiment 
with a piece of apparatus such as that sboam in 
Fig. 45, where a heavy disc, p, is sounded 



partially in a fluid contmned in the vessel EE. it' 
the disc is rotated friction causes the fluid also to 
rotate, the containing vessel trying to follow the 
fluid, the vessel ’being mounted on a vertical axis. 
If, now, this tendency of the vessel is counteracted 
by known forces, and the amount of these forces 
noted for different ijteedt of the disc, a very im- 
portant law for the friction of fluids at different 
speeds is obtained. To find how the friction 
depends on pressure, an apparatus like that shown 
in Figs. 46 and 47 may be employed, Thus with a 
certain difference of level of the fluid in the two 


vessels, A and B, find how long it will take a given 
quantity of the fluid to run through the ‘bent pipo 
when that pipe is held in different positions so ‘ 
that the pressure in it is different. If the given 
quantity of fluid talways lakes the same time to flow 
through under different pressures, we. have, some 




right to infer that friction in fluids docs not dopend 
on pressure. These nnd other experiments which 
we have not time to describe hn>o resulted in tho 
formolation of the follbwing laws ; — 


Solids 

Fluids. 

Iticticm j| proportional to ! 
prin^arc. 

Fnrtlon u independDot ol 
OiRi of contact. i 

Friction does nob depend 1 
muJica relative velocity. ' 

Friction U Independent of 
pressutv.' 

Faction Is pruportional to 
wetted nren. 

Friction dopends «ry much 
on wlority. 


It is interesting to find such a complete contnis.t 
in the laws of solid and fluid friction. It should bo 
noted, however, that the third'law for solids cannot 
^be tested nith any degree of accuracy by any of 
the pieces of apparatus described. It may be tried 
more satisfactorily with tho apparatus designed by 
Professor Perry and shown in Fig. 48. A piece of 
metal, or slider, rests on tlie convex surface of & 
pulley, which is driven either by hand or power. 
A suffident force, due to the weight d, is applied to 
the slider to keep it always midway between two 
stops and on 'the highest part of the pulley. If tho 
pulley is driven at different speeds, the suqjended 
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load ‘ being kept constant, it is found that . 
different forces are required to keep the slider in 
its proper position, thus showing that the third law 
is incorrect. The variation in friction is, howeverj 



Fig. 4S. 


smalUor pretty wide changes of speed. The student 
can plot the actual law in tlic case of two given 
substances and within certain limits of speed. The 
other laws of solid friction may also be illustrated 
by this machine. , 

The first law of solid friction is generally written 
in the following concise form — 

F = fiP. 

where f is the tangential force of fric- 
tion, F the normal pressure between the 
two surfaces, and n a coefficient called the' 
ciieffoient of friction. It may he found 
by the apparatus shown in Fig. 44, and it 
can also be readily proved from the 
equilibrium of the forces, that the tan- 
gent of the Hunting angle of friction is 
equal to the coefficient of fricticn for the 
same two surfaces. 

The correctness of this I'ule will be seen 
by an cxperiiueut with the Apparatus 
shown in Fig. 44. ^ When the plane A A. is 
elevated till the sUder c just moves down 
^ with a steady speedy it will be found that 
the tangent of the angle which A A makes 
with the horizontaVis equal to the coeffi- 
cient of friction as found by the method 
indicated in Fig. 43. 


'Morin found some of the following mean ralues, 
of this coefficient : — , 


Afaterials. ' 

GoeQlcient of friction. 

Oak on oak - - 

■4 

Wood oji wood Rcnernlly 

•25 to -5 

Wrought iion on oak 

t} 

Wrought iron on cast iron • - • - 

i '18 

Ca'rt iron on cast iion - - - 

■IS 

Leather on inotala (diy) 

•8 to *5 


The student should remember that what we have 
called the “ force of friction " is really the resultant 
of a great number of forces,* just as the “ force of 
gravity ” is the resultant of all the forces of gravity 
acting on any body. Also, that friction is a passive 
fon^, always acting against motion. If, for 
instance, a man moimts a ladder, resting in the 
usual way against a wall, its foot tends to slip 
out, and friction acts itina/rds towards the wall ; 
but if the man stands on the ground and pushes — 
(m: tries to push— the foot of the ladder towards the 
wall friction acts ouiieards against the intended 
motion. 

Friction at bearing surfaces, such as the journals 
of shafts and axles, wastes energy by turning it into 
the less useful form of beat. The reduction of this 
waste is one of the groat aims of the mechanical 
engineer, roller and ball bearings being used in 
many machines for this purpose. We should men- 
tion that the friction of two bodies rolling iegetheff 
though much less, follows the same laws os for 
sliding contact, and Professor Osborne Reynolds 
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has shown that the friction in the former is really 
due to a sliding or creeping of the surfaces in con- 
tact, due to tiicir'deformation under the pressure; 

• FricMon (or " anti-friotion ”) xvhecls aro some- 
times used for machines in which tlie load is small, 
as, for instance, in Atwood's machine— referred to 
later oft— where it is very important tliat tlic Traste 
of energy by friction shall be os sirnill as possible. 
The arrangement is shown in Eig. 43, where tlm ario 
of the wheel A, of whioli it is nccessaij' to reduce 
the friction, rests on the rims of the two friction- 
wheels FP, instead of on bearings as usual. It will 
easily be seen that this arrangement dimini^he^ 
the distaneecf Tubling^r turn of A, for the rubbing 
now takes place at the axles of rr, which turn only 
through a small fraction of a revolution whilst a 
goes once round, whereas, if the friction-wliccb 
were not used, rubbing would take place through a 
distance equal to the circumference of the axle A. 

We haic not space to refer to other ways of 
reducing friction, such ns the use of lubricants ami 
otiier methods familiar to the rc.a<1cr. 

It must not bo tltoiight that friction it- ala-atff 
undesirable; in fact, with the c.tceptioii of graiily 
there is, perhaps, no plicnomcnou of nature to 
which wc arc more constantly indobtetl. 


6^, 


-tL 


TnANflMtSSlON OP potvun BV BELTS. 

One very familiar case in winch we awil our- 
selves of the help of frictional resistances is, that of 
transmitting power by means of a bolt, 'fiie way 
m wliicli a belt transniita power, and the fact tlmt 
such a belt subjcctc<l to different 
pulls on the two tides of the pulley 
it drives, or is driven by, will 
easily he understood by a simplv 
V'‘ 'Y ’A illu^tratiou, such as that given in 
fig 30, where a pulley. A, futcil 
on a shaft, is tvirned by two un- 
equal weights, X and M. That 
iwtli weights arc retjuired i«! 
evident, showing us that there 
must be pulls in both sides of a 
belt W’hich transmits power; and 
we also fiec that in order to toni 
the pulley they mast be 'nneqmh 
If the diameter of the pulley is 
d feet, then when it toms once 
round the weight x falls it d feet, 
ami rises an equal duvfancc. 
The work. done by.x in falling is 
-irrfx foot-pounds— if x is in 
pounds — and tho work done on ai 
13 IT <2 ail foot-pounds. The dilTdrencc of these 
amounts is Jihft^wwk done on the shaft in one revo- 
lution, hence, if it has a stonfly speed of n revola- 



tions per minute the work done per minute is 
vdn (x — M) foot-pounds, and tho horse-power 
transmitted by tho belt is 

irtlntX-M) . 

iUOUO 

Ttiis ’is a very imjxirtant rule, and should he care- 
fully boniu in mind.- 

In connection witli the quee-tion of tho friction 
between a belt and pulley A simple cxi>crin)ciit may 



bo made by fixing tho pulley n«« ^hovvn In l‘ig. 31, 
:md cun'-iiig the bell to slij> over it. 

A constant weight, M, repre-cnl-* tho tonrion in 
tho slacker side of ibe l>olt, whlUt n wHiiuht X, ju«t 
Mifllclcnt to cau-c steady sllp[»ing, mcn*-uros the 
friction for dlltorent nmonnt^ of lapping on ibo 
fisovl pulley or 

Such re.‘«M!ts ns tlio.-o given below are obtained 
in the cxi>criment. 


t. Ui« lapi'ine m 
term* nt oiw mr- 
euiuri-K’ncc. 

s, tliP wcjsht just 
hUlllch’llt tiurtiT- 
(Huiii' tneluia mid 
tli« of M. 

LoTirithiu of K. 

1 


foiiaj 


1IC> 

2 o.'ie 




M 

20U 


H 




aso 


" 

fiOfS 

2':eoo 


It vv-ill be scon that the figures in the first two 
columns follow a similar law to thewe given as an 
illustration of the conqxmnil intore.‘-t law in 
lesson n„Yol.VI.,pagc 36, the lapping increasing in 
arithmetic progression, wiiilst the friction increases 
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in fjeomefrie progression. Such numbers when 
plotted'give a logarithmic curve, and if columns 1 
Snd 3 arb plotted a straight line TviU be obtained, - ^ 
its law being 

^ ' ? = l'S3log. N- 291, , 

^ orl:rl'8a(Iog. X-l'O).’ 

Now the constant weight k was 40, and log. 

40 = I'fibS, hence the law really is 

1 a l‘S2 (log. N - log. M), 

» . or l « i-82 log. S- 

’ M 


The law obtained mathematically is similar to 


this, heing^- 




*4342 ti 9, 


xt'here -9 is the angle in. radians, embraced by the 
belt Tne compound interest law already refeed 

4o is ' 'a 

log. I - *4843,11 r, 


where A IB tlic amount which the principal P 
becomes in n years, r being the mterest of £I for 
one year. 

Combining' our experimental law ^th the. 
theoretic one, jthe> value of the coedicientof frie- 
tion in our experiment,'is easily deduced. 


, V . , NirMBBlCAL EXA1I5LE8. 

.,1. If the' mathematical and esperimci^l law^i 
for-the -friction nnd'lapjJiog. of a'belt dre correct, 
'ftnd, fiiom. the .resulta.obtaiaed.'by tl^e experiment 
referred to above, the ooefdoient.of friction in that 
particular case. ‘ jAhswer, nearly. 

• Inithc'esrperimeh’t' the-pdst,whs brass' worn very 
smootbj'ahd'th’e'oprd. liad'a'lso t)ee]n m use for Wme, 
tnhe. ,Wilh’ leather on cast-iron,', the usual sub- 
stances in contact in the transmission, of .power by 
belting,' the ooefScicntds’much'biglicr.''^' ' . , 

;'2. A‘maohine''is driven from a pu]ley'4feet in 
.diameter by meaus'of.a.belt. ilf the.difference of 
puli' in-f the two sides of the belt is 20 pounds; and 
the pulley makes ! 150 ‘revolutions per tdinute, find 
fhe power transmitted^^ the belt. ’ ' , ‘ 

. *' ' '' An5wef,'l'41 hor.«e-powcr. 

. 3. The fly-whoel’ of a steam-engine ds 0 feet in 
diameter, and) makes 96 revolutions per 'minute.’ 

' IVhat must ‘be the 'difference 'of pull ih the two 
sides of the belt ii 26 horse-po^eris transniittedby 
it ? ’ ■ , i Answer, 316*1 pounds. 


' ■■ ■’ -Bi *0 O'XPT! r ok; ^ ^ I*I ;■ ■ ' 

''' • (Continijcri/rtott r*of. r'i., 860 .P ‘ 

■ EBOMIrSCUOUS- 'EtXKRC'ISSS (con«ttb«0* 
XVtIt'THE downfall op POLAND. 

' O'^acred Truth I thy, trintnpU cea^.aw]ine, ' 

.* And Hope, thy siBten.eoased with tliee to smile, ^ 
U^hen leagued Oppression poured to Xorthem wus 
Her whiskered paridouis and her flerce hussars, . 
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Waved her dread standard to the breeze of mot u 
Pealed her loud dram, .and twanged her trumpet hom ; 
Tumultuous honor brooded o'er her van, 

Presaging wrath to Poland, -oiid to-man I 
tParsAW’s Inst rhampiou from her height surveyed, 
Wide o'ei‘ tlm fields a waste of rain laid : 

“0 Heaven I ” he cried, “ my bleeding country save ! 
Is fliere no hand on higli to shield the brave ? 

Yet, though desiractioQ sweep these lovely ^ains, 
Rise, fellow-meu I ouccouutty yet remains i 
By that dread name, Wc wave tlie sword on high 1 
And swear for her to live !— with her to diol” 

Ho said, and on the rampart'height'j ai rayed 
Bis trusty warrior8,,fow, but undismayed ; 

Firm-paced and slow, a liorrid hunt they form, 

Still as tim breeze but dreadful as the storm : 

Low murmuring sounds along tliclr banners fly, 
*‘Rrvenge'or death, "—the watchuord and reply;' 
Then pealed tiie notes omnipotent to chai m, 

And tlifi loud tocaiii told their last alarm t 
In vain, alas I in vain, ye gallant few, 

^ luni nak^ nirik jucrvdheyeh'Cnunher'how • 

Oh I bloodiest pictnie in the book of Time, 

Sarmatia fell, unwept, wiUiout a eiime ; 

Found nob a generous ftiend, a pitying foe, 

Btiength in her aims, nor mercy in her woe ; 

Dropped ftom lier nerYoless giasp the shattered sporir, 
Closed her bright eyo, and curbed lier high career.: 
llope, for a season, bade the woild ihrcwcli, 

And Freedom shrieked— as Kosciusko fell. 

Tlie sun weotdown, nor cea<«ed the cainoge tliere ; 
Tumultuous murder sliook tlie midnight air, - 
On Plague’s proud arch the (Ires of rum glow, 

His blood-dyed tvaters murmuring far below ; , 

Tlic storm prevails, the rampart yields away, 

Buists Uie wild cry of horror and diemay 1 
Hark I as tlie mouldering piles with tlimidcr &!), 

A ilioosnnd shrieks for hopeless mercy call i 
Earth shook,— lei meteors flashed along U\e sk}*, 

And conscious natme slmddcred at the cry 1 
0 righteous Heaven I ere Freedom found a grave, 

Why slspt’tlie swoid, omnipotent to save F 
Wliere was Uiine arm, 0 Veogeanoc 1 where thy rod, 
That emote the foes of Sion and of God ; 

Hist cruslml proud Ammon, when liis iron ear 
Was yoked in wrath, and thundered (torn aliir? ^ 
Wliere was the storm tliat slumbered till tlie host 
Of hlood-stiUned Pliaraoh left their trembling const ; 
Then bade the deep in wild ooinmotion floW, 

And heaved nn ocean on their march below ! 
'Departed sinrite of the mighty dead ! 

,Ye that st Baratlion and Leuctia bled ! 

Fi lends of the world 1 lestore your swords to man, 
Fight in his sacreil cause, and lead tlie van 1 
Yet for Sarmatia'S toars of blood atone. 

And make her arm as puissant as your own I 
Oh 1 once a^ln to fre^om's cause retoni 
The patriot Tel), the Bruce of Bannockburn I 
Yes, tliy proud lords, wnpitiedland 1 sliall see 
Tiint ]tum hath yet n soul, and dare be Bee 1 
. A little while, along thy saddeniug plains, 

The starless night of Desolation reigns; 

Truth sliall restore the light by Nature given, 

And, like Prometheus, bring the file of Heaven I 
Prone to tlie dust Oppression shall be hurled, 

Her name, her nature, withered (torn the world. 

' : Ihotms Ciiwlp7>^?k 
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XVin. EDMU5D BUEKB. 

A sagacious critto lias adrauccd tlie opiukm, tliot tbo mcnt 
of Burke u'as almost wholly literary; but I confess I see httie 
gronnil fci this Bssertiou, if literary excellence is liew «b^ 
stood ill auy otiicr sense than as nn iniinediate i^itt ot 
ttio highest intoHcctnal Wi4 wornl eudoivmcnte. Such com* 
IKBitioiia as the writings of Burke soiipose, no dottbt, OiC 
flue taste, the eoinmand of lawgnagc, a»a the finished «l«- 
cation, which are all supposed hj- eveiy dcseription of IKettrjr 
snccess. But m the preaciit state of soewly, llHsa n«ahUes 
aft Etr front being uncoiuiBOJi; and are posacssed by thou* 
Kuiils, who mate no pretcusioTia to tlio cmineuco of Bnrkc, 
lu the bBUie degree in u^iicli they were by him. 8nch a 
writer as OnmbBrlaud, for example, who staiida hilhutely 
below Burlre in the scale Of intellect, may S’ct be regardol as 
his equal or suiwrior la purely bterary accompliaUiucnta taken 
' in this exclusive sense. 

Tlic style of Burke is imdoniitedly one of the most sidendul 
forms iu which the Eugllah lauguoge has ever ken exhl* 
hited. It displays the happy and difileult union of all the 
ticimess and magiilttconco tliat gooil taste admits with 
a perfectly easy constnictlon, lu Burke we see ttic tnanly 
ino«nnut of ft well-bied gciitlnaan ; In Johnson, an e»iaiUy 
profound and vigorous thinker, tlic measured tuaich of a 
grenadier. We foigivc tho great moraliat Ins stiff aud cum* 
brous piiiases, iu retuin for tlie itdi stores of thought owl 
poetiy whicli they CQiiocal; but weculiaiK in Burke, neiua 
hue antique sbtue, the grace witli wliidi (bo large floumg 
nbe adapts itself to Uie majestic dignity of the i«raon. 

Blit with all lue liteiory cxccllcnec, tlio iiceullac merits of 
this great utan wore, petliaps, tlie f.icult] of profound and 
plillosopliienl thought, and the moral courage whidi W 
hiiii to ilisregaid persouiil lueouvciiieuco in the esiiresstoa 
of ]ih sentiment. Deep thouglit Is the infoiming son), tint 
ei'ery'nliore sustains and inspires tlio imposing grandeur of 
. Ins eloquence. Kven in the Essay on the Sithlime and Oeaiitl* 
fill, the only work of irara literature tvhidi lio attempted-^ 
thnt is, the only one wliicti was not an Initncdtato cx)wcs* 
tiion of ills Mews on publio allbin-tliere U still thosamo 
rieliness of thought, the same basb of "divmo pliUosopby,'' 
to support the harmaaioiis siiperstnirturc of (he laiigua^ 
And tlie moral courage wliirli fonned so rciiiaikable a feilnro 
III Ins cliaraeter contributed not less essentially to Ins litcraiy 
snccess. 

It wems to be a law of nature, that the highest degree 
of eloquence demands (lio iiiiion of tho noblest qualities of 
characlei, as well as Intellect To tlilnk Is the liiglicitexci- 
else of the imml; to say what yon think, the boldest eift^ of 
moral courage: and both these llimgs are required for a really 
powerful uriter. Eloquence uiUiont thoughts Is a mere 
Itarade of woida ; and no man can express with ^drit and 
- vigour any tbooglrts but his own. This was tlw secrotofOie 
eloqueiica of Rousseau, uhicli ia not withont a rertalii anak^' 
in its forms to that of Burke. The princiialoftheJesnlta' 
college one day Inquired of him b>- irtiat art he h-ul been oWe 
to write so well. "I saidnsAot I ffttnijlii," replied tlic Uncero* 
monious Genevan j conveying in these few wonla the bitterest 
satire on tUi sy'stcm of the Jesuits, and the best cxplinatfoa 
of bis oirn, ~A. II. Eantt, 

In the " Downfall of Poland,” by Thomas Camp, 
bell, and the spirited word-painting by Professor 
Wilson of the recovery of a child fay ite mother 
from an engle’s ejTie, to which even a sailor bad 
not dared to climb, the reader wiil find adorimhlc 
exeicises, in tlie first-named for his elocotional 
powers, and in the 'ktter for his ability to render 


an^-described scene even still more graphic by 
tbe manner in wliich be leads it. 

Tlw .following is nn extract from a debate for 
yoong speakers, and forms a useful exercise .in 
elocution ‘ ,f . I 

XIX. CJIATtAOTEB OP JUWUS C^SAR. , 

First SmKcn.—'MVo« Cicsaragrciit iiisuf’-lVirntrevc- 
loliou hastflkeu i>liiee in the first apiii'lutcdgin’cniuiciitoftiic ' 
uulrasc— wbat new ami opiiosUc priwdplo lias begun to 
direct tlie opcrallons of tiatarc— ivbat refutation of their long 
precepts lias deprived llcasou of her kccptrc, and 
Virtue of kr throne, that a clianctcr vhieli forms the uoblest 
ttn.nyi that ever metit gns-c to biiie, slioulil now became a 
questum for ^batc ? 

Ko jialutcr of hiiiuati cxeetletice. If ho would draw tiie 
features uf that hero's chiimcfor, hcmI study ri famirable 
factor striking attitude. Iu every loiture iblias iuqje»t>; 
anil tlic lluc.atncuts of iU beauty ure prouiitieul [it eve^ iwiut 
of view. 

It ISA generally receUed opinion, that iiticomiuon elrvmu 
stancMmaku unwiumon men: Cicsarwus an niicomiRfin man 
m coiumoii circuinstaiiees. The colnssal mind coiiiiiDhdi 
yonr mlmlratiou, no )c.«s in ilie pirates' cajilivc, (hau In th" 
vieinr at rtiarsalia. Who but tlic first of Idi race coukl liatv 
iiado vussaljof Iiis savage masters murknl them iiitoreiTr* 
cucc of a superior nature, and threatened, nith seciiiity.tiu! 
Iiovrerthat Md him at its mercy!’ Of oil tlie sinking inci* 
dents ia (aCs-u’s life, bad history J>n4en-fil for ns biiilW. 
stuglo oue, it would liavc been sulllcicnt to make us fnney all 
tlie re<i(>-3A lea»t, we fcbould luvc said, " Such a mau was bora 
tocenquest and lo empire !" , 

Toexjotlateoii tewr's poucts of oratory would ouly be t« 
add one poor ctiloglitiii to the testhnoiiyof the first liistorian-i 
Cmcio btinscir grants him tbe )va1in of almost ptt-eniinri)l 
merit ; and seems at a lois for wonta tn express hl« adinira* 
thtt of him. Ilia voice w.ts mneical, his delivery cmsFctle, , 
his langnngo chaste and rieli, apimpriate ami pceulbr. Aivl 
It n wdl presumed tliat, had lie studied the art of {iQbllc 
speakhiR mtli as rmtdi imlwfry as lie slmlic'I theartofnar, 
he would have been the first of oratora, QnlntlUan lais, lie 
would have Imn the only man cninWe of crmlnttiig Cicvru : 
hut giunilng dim to Iiaic been equal in nbilit}', nhat equal 
contwt could the timid CIccro-whoRo nerveo fad him, ami 
wliore tongue falters when the Fbnmi glitters witli aniis- 
wliat cqial CMitest could lio have held nltli the iinnwluwe 
vigour chastised the Bclera, and onnllillatcil tho Ji’cnii, tlial 
inawtalnisl their ground (ill Huy were hewn to plow oii the 
spot? 

nis abilities os a tnastcr of compovitlou were iindoabtcdly 
irf the Brat onlcr, llow admirable istUcBtruclnreoflilvCom- 
mentaiirs! What pcrapicnlty and anhuatlou arc Uiere jnthe 
detaikt Vou fancy youreclf iipaii the field of nctioul' yon 
follow thedevdopnientftfhltplana iiiththoitrelientcuriiMlly! 
Yoa look on with unwearied attention, us he foitilks his 
camp er inveshi lux enemy, or crovsex tlio liupotnnits torrent I ^ 
You behold his legions, an Uicyinnre forwnnl from dlffertnl 
points to tbe lino of battlo 1 You hear tho alimit of the onset, 
and tlie crash of the encounter ; and, hcenthlcss witli siisinmso, 
mark every fiuctiiation of the awful tide of war 1 

As a politician, how eoiisiimmate was his aldicisl— liow 
grand bis projections I— how hap)iy the cxecutioii of his mes- 
sores I He guvenia his province with such equity and wisdom 
os Add a milder but a fairer lustre to his glory, and by their 
fowe prepare the Iloman people for his liappy j-oke. Uliou 
the very eve of Ids rupture with Pomitcy, he sends bavk, ou 
demand, the borrowed legions; covering wltii tewaids the 
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aoldicw. timt nwy no longer senT! liiin, and wliosc weaiMins on. 
• tho intorrow may be turned ngnfHSt Ilia brcastr-prcscuting here 
? noble exatnido of Ills ^csjicct of right and of that magiumi- 
niity whicli nmitilning lhat|gratltude should not eoase, though 
iKdiefib. are diacontinued. When lie reigns sole master of the 
Roman wjrld, how tciuptrato Is Ids triumph I— how sentpit* 
Ions his respect for the wrj' forms of the laws ! He discoun- 
tenances the piiilUgacy of the patriciaua, and, oiidcavours to 
preset re the virtue of the State by laying wholcsoino lestralnts 
npon luxury. He enconmgesthe ntls nnd aelences, patronlsw 
genius and taletit, respects religion ntid justice, and puts In 
practice every mentiN that can cuntrilmtc to the wcltare, the 
happincs5„aiid the stability of the eiupiie. 

It is mmeemary to wcomit the military exploits of Ocwir. 

. Why should I compel your nttention to follow him, fiTrjhc 
hundredth time, through hostile myriads, yielding at cveiy 
encounter to the foiteof hisinvmclhlcninis? AHacnptaiii, 
he was the liihtnf waniors; nor were his valour and skill 
move admirable tliaii his abbtiuenca and watehrntucas, his 
disregard of case and his endurance of labour, his wwJenilioii 
^ iind his mercy. Purliaiis, indcct), this last quality forms llie 
, most doniijinnt feature In his character ; and proves by the 
couHjiqucucftsi qC Us excess, that virtue Itself inqiatw cestmut, 
niuUias its proper bounds which It ought nob to cxcced—for 
Ca'sai’s modpratfon was hib rain 1 
That C.vsar had a heart susceptible of fiiendslilp, and allre 
to the llncflt touches of liunmuity, is unquestionable. Wliy 
does he attempt ho often to avert the storm of HvJl warr 
Why does he pause so long u]wn the brink of thcUaWcMii? 
Wiy does he wcpp jvlien he beholds the head of his tinfoilti* 
nutc rrnil ? Mliy docs he delight In I'ardoniiig his enemies— 
even those very iliqn that had deserted him 1 
It oecnis nb if he lived the lover of .mankind ntid fell—ob tlie 
hird exprewes it— vanquialnxl, not so much by the wpapoii> 
ns b>- the ingnitltinlo of his mtiiTlcrers. 

' If a comWimtion of the most splemlhl talents for war with 
the mobt liacred iovc of jtcacc— of the niost ilUistrinux {utlilic 
virtue with the moat endenrlns private wortli -of tlie most 
unyielding courage with the most accessible moderation, may 
constitute a great man, that title must bc'Cuisnr's I 
Second Spi;AKT:n.-i!Jo change has taken' place In the first 
npivointeil government of the universe ; the operaU'ouK of 
nature ackuawledgc now the, same principle that they did In 
the beginning ; Hco-son still holds her bccptrc, Virtue Mill filN 
her throne ; and the epithet 'of gicat does not beldug to 
' CHi-sar! 

1 would lay, it down, as an nnqiicstlonablo {lositlnn, that the 
W'u-lh of talents is to be c<>timatod only by the use wc make of 
' tliem. If wc cmpl(^- them in the cause of virtue, their value 
lb great ; .if we employ them In the eaiise of vice, they are Icsb 
than' worthless— they are pernicious and vile. Now let us ex- 
amine Civsni'’8 talents hy this principle, and wo shall find, timt 
uclUier as an orator nor as a politivlaii- neither os a warrior 
nor a^ a friend— uns Cmsar a great man I 
If I were asked, “ What was tlie first, the Mcond, and tlic 
last .principle of the virtuous mind?" Ishould reply, ^Itwas 
the loVc' of coniitry.'/ It was the love of parent, brother,' 
friend !— the lore of mah I— the love of honour, vhtac," ami 
■religion 1- the love of 'everj' good and vlrtnous deed I I say, 
then, if I were osked, “ Wlmtwas the first, tlie .second, and tiie 
last principle of the virtuous mind?" I should reply,*' It ww 
the love' of cowntrj' I ’’ , 'Wltliout it man Is the basest of bis 
kind I -a selfisli, cinming, narrow speculator 1— a trader in the 
dearest interests uf his speclos 1— rc'cklcss of every tie of nature, 
Beutinieiit, nfifcction ! ('What was Ctesar's oratory?- How Cir 
dirt It prove him to he octuatert by the love of, couutrj'? It 
Justified for 'political interest the Inredcr of hlsihonourl— 
sheltered, tlie Incendiary I— abetted treason I— iln'ttered tlie . 
people into their own undolAg !- asaailed tlie libeities of bis 


country, and bawled into cileuco every virtuon'i patriot that 
stnigglwl to uphold them I He would have been aigreater 
orator than CIccro ! I question the assertion— I deny tliab it 
U correct I— He would have been a greater oratontlian Cicoro ! 
M'elll- let It pass— he might h.avc been a greater orator, hut he 
could never havu been so great a. man. ' 'Wiifch way soerer lie 
direclcd his talents, the same Inordinate ambition would have 
Iwl to the salne results ; and had he devoted himself toithe 
study of oratorj’, his tonguo had produccil the same cflfecta as 
hh» siword, and equally dc-solated the Innn.m kingdom. 

But CccBnr is to lie admired as a politician ! I do not pretend 
to define the spcnlrer's idea of a politician ; buti shall attempt 
to i*ut you in poaiession of mine. By a iioIiUdan, I under- 
stand a man who studies tlia laws of i»rudeucc and of justice 
Oh tiiey arc applicable to the wise and hapjij’ government of a 
iwoplc, and the reciprocal olillgatioiis of states. Now, how 
far was Gc-wr to be admhed ai, a politlcinu? He iiiakcb war 
ui»on the luuoeeiit Spaniards, that Ills military talents nmy not 
suffer from Inaction. This was a iiady way to preserve the 
licnce of his province, and to secure its loyalty and afrectiou t 
Tkit he may be recoi-dod as the first Roman tlmt liaxl ci'er 
crossed the Rhine in n hostile nmiinei',' he invades the un- 
ofibwliiig Germans, lays waste thfilr territorjes with ate, aud 
plunders and sucks their countrj . Here wa.sn noble policy !- 
that planted in the minds of a binve and furmidable jicople the 
fatal seeds of Uiat icvcngc aud hatred which finally assisted 
in accomplisliiug the destruction of the Roman ISiupiic ' In 
^lOrt, Ca:s.'n''8 views were not of that enlarged nature which 
could entitle him to the name of a gi-eat politician ; for lie 
.studied nut the happiness and interest of a conimuntty, hut 
merely his own advancement, winch ho aecoinpliehed— by 
violating the laws aud destroying the Uherticb of his counliy. 

Tliat Ciessr wns a gieat conqueror I do not care to dispute. 
His admirers are wcloome to all the ndvantoges that result 
from sucli a position. I will not subtract one victim from the 
liostb tliat jvcrlshcd for hi^ flvme ; or abate, hy n single groan, 
the (lUffcrhiga of his vanqulshetl eiiomicfi. Bull will arew It Ui 
l>e my oidnion, that the climnidcr of a great conqueror does net 
necessarily couMitute that ofagreat man; not can Uie recital 
of Cresoi’s victories produce any other impression uiiou my 
mind tlinii what proccetU from the eontemplaUen of those 
convulsions of the e.srth, whicli in a moiiicut inundate witli 
min the plains of fertility and the abodes of peace ; or, at one 
tiiock, convert whole cities Into Uic gras’es of tlieir living 
. {'lopulatinii ’ 

Gut Crcsoi 'H munificence, his clemency, liis motlcratlon, and 
his afTcvtioiiatc nature, constitute him a great men ! What 
was bis munificence, his clemency, or Ins moderation?— the 
antmnaton of idb amhiUon ! It knew no aspiration from Uie 
Dcltyt It was a thing from the liaudsof the mecltanieiaa I 
-an iDgcnIons mockeiy' of native! Its action seemed spon- 
taneous— its look argued a soul— but all the virtue lay in the 
.linger of the ojiBrator. JI< could possess no real immificence, 
wwleratlou, or clemency, who ever expected his gifte to be 
doubled by return— who never abstained, but with a view to 
excess; nor spared, but for the indulgence of raixicity.— 
KAoiviet, 

. The following tract on tlie mission and duty of 
the man of learning affords a fitting conclusion to 
onr lessons in Elocution 

. XX. THE SCHOLAR’S MISSION. ' 

The wants of our time and countr}*, the couhtitution of out 
modern society, our whole position- personal and relative— 
,rforbid a life of mere soholarshlp or literary pursuits to tlie 
•gitat mqforlty of tliose who go out from our coUeges. How- 
ever it iiiay have hcon ,in other times and other lands, here 
and now, but few' of our educated men are privileged— 
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hunters irinkc use of this property of the onrtb, 
and place the yor to the earth wli^n wishing lo- 
detect'the approacii of an' enemy. . , \ 

. Coal, being light and elastic, is an excellent cwi* 
-ductor of sound, and imprisoned miners have been 
able, on this accdn'nt, to sigiihl to their rescuers by ' 
knocking on the walls 6f their prison. Through 
■■ solids, such as iron, sound is piop.aghtcd with great 
rapidity.' M.’Biot made some e.xperimciits on the 
conduction of. sound by a .series of water-pipes 
connected with lead and tarred rope in the usual 
way; the transmission ot the sound must have 
been considerably delayed by these connections 
as compared witli the rate which would have been 
' attained had tlie pipes been continuous ; but even 
with this disadvantage the rate of propagation ob- 
served was about 10 , 600 /eet per second, or 9J times 
n$ fast as in air at the same tempciuturc. Sound 
is propa^iied readily asd with great raj^lity in 
wood, especially fir-wood, tlie velocity of transmis- 
sion in that case being about 18 times that in air. 
The experiment carried out at the Polytechnic 
Institution, to which reference was made in our 
'last lesson, shows the readiness with wlucii such 
wood transmits sound. • 

' A common toy, formed of two tin or pasteboard 
•cylinders connected together by a wire or string,, 
shows howrcadllyaud'rapidly sound- is coufeyed 
.tiirougii sucli solids as compared with the air. 
IVords spoken gently into one of the cylinders are 
readily distinguished .by applying the ear to the 
other, at a distance which renders the sound quite 
inaudible In air.- <• - 

The velocity with wliich ^ound is propagated' jn 
some solids has been found to be approximat-ely as 
follows;— 



VELO'CITY OP SOUND IN GASES. 


The .rule v'i= gi^'cs the velocity, of'sound 

,-in,gases.J Por'eNample, hydrogen is, bulk fo^bulk, 
about ^ of the weight' of ,.air, and conveys sound 
-iibouffourtimes as fast, a result in accordance, wit^ 
the form'ular - If ' tlie , gas or^ air is iieated in a dose 
vessel without-being able to expand, it transmits 
iound more rapidly, its' pressure being increased; 



of the-air or gas, the \ elocity r given by the formula 
in practice lie between 

and V l-'ll and is generally found to 

agree nearly with the latter formula. It will be seen 
. that the velocity of sound is independent of the 
-height of the barometer, since any change of baro- 
• metric ■pressure afiects V and D alike. The result of 
change-of temperature may be concisely, and with a 
amount of accuracy, put in the following form 
' If the velocity of sound in air at 0° Centigrade is 
'1,087 feet per second, the velocity at Centigrade ^ 

willbc ' 

■ 'osTv/i + s^. 

Mtaiy expeviments hiivo been mfide to determine v 
the rjite at which sound travels through the' air, imd 
we are’ able to calchlate approsiniatel.T, from the 
■ lesolls obtained, the length of Uie w.aves produced 
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by any given note. This inquiry is rather a difficult 
one, as there are many djstnrWng ttk’owt.wmhaa 
the teifip^tatnte of the air> tlW anioHot TMtery 
vapont present in it) etc. A calm tight iausualty 
selected forthe esperiinentias the aitisti^nmufth 
qrdeter. two stations of observation are r^oseo. 
^eieial miles aparttlmt so situated that each can 
be seen from the other- Cwmons ot guns are then 
ffiseharged at regular iiiter%'a]s of about tea ml&ntes, 
and. since the passage of light is piuctieaHyiiistan- 
taneOus, the moment of hring U thus eecn, and the 
distatit obser\ers note \ery accuratetj; by nteans 
of cliroDometere, the interval hetweea sccii^ the 
flnsb and hearing the report. The true dtsunce 
betvreen the tvro stations is then measured, and, 
djttdfng this by the number of seconds, the velotSty 
tii the U ascercomed. In an experiment 
this nature tried lu France many years ago, the 
distance between the obsencr9!Vflfi 30^35^ yards, 
and, the meau ot several observations, the time 
Occupied by the sound in travelling this distance 
ivas found to be 34 6 seconds. This gives avelortty 
of 1,U8 feet per second, when the air is at Fahr., 

that being tlie temperature during the esperrment. 
Hie velocity and direction o! the wind vrill ©I 
course aSset the result. As the temperalue in* 
creates, the speed increases likewise at about the 
nite of a foot a seeobd for every degree. Oeoerally, 
then, we may state the velocity of wuttd in the tut 
atdO^Fuhf. to he 1.120 feet a second, Asdtoiuciaase 
one foot per second for every degree Pnbreolieit 
that the temperature is raised. Uore accorale^ 
the rate is Incteased two feet per second lor every 
degree CbmJfjradc tiie oftempecatute,of l-U Uet 
iot one degree Fahrenheit. lo other gases the 
velocity of sound U somewhat diBerent : we can, 
however, easily determine it, since it is foowJ to 
vary inversely as rhe square roots of their deaaties. 
Hydrogen, for example, is sixteen times less dense 
tJiaa oxygen, «nd sound tmrels throagb it at foot 
times the speed. An increase of deadly ihus 
serves to diminish the velorfty, and this is irfiy 
sound travels more slowly in air at a low tempera- 
tore. 

The following results are approximately ♦hose 
obtained by the experiments of Wertheiro;— 
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vEiiOciiy o:? sodsb in uqtiiDs. 

The velocity of soand in water was mcaserod by 
CbQfldfis at the Luke of Geneva in 1S2G, and his i 
“clafiffloal" experimenls are worthy of description. ' ’ 
Two boats were mooTcd nt a distance of 13,u()0 
m^res apart. OnaofthcmcairiedahoUimmerBcd 
intbewatm:, agshoiwninFig. ^6. Its hammer was ' 
raaved by a lever which was so arranged as to 
ignite a small quantity of gunpowder at the sntnc 
iostant ns the hell was Birnek ; an observer in the 
othahentnp- 
laying }«8 ear 
to the trum- 
pet - shaped 
tube fls shown 

in Fig. 2T, 

this tube 
ImviDg its 
lower end 
co\m%d by A 
thin mcjn- 
biane nod 
fating to- 
warfsjliobcJl. 

By noting the 
interval ' of y}g_ nj, 

time which 

da]»ed hot ween .saalog the ond )}ain3}g t).» 
sotmd, the velocity with which the sound travelled in 
^tet was determiDCd. It should be obscived that 
in all detorrainotloas like this, in n-lJich the senses of 
«igbt and heoring arc both employed, nn error may bo 
introduced 11 Impressions me rectWed at different 
speeds by the two senses Jfc stems arlriMble to 
have obsutvaUons of this Wnd checked by a second 
And mdopendect observer. 

H has thus been found that In water the scKind- 
Waves are propogated at a talA of about 4, TOO feet 
A second, solids (ns nlrendy observed) conve^'ing 
Sound much hjotd wpitUy. A good illustration of 
thedaierent rates at which gases and solids conduct 
sound may be observed by standing near a long 
Iron railing, and getting a friend nt a distance to 
strike It a violent blow. Two distinct sontuls will 
be perceived, the first caused by the ribmtJoav 
conducted along the railing, while the other has 
t^elled thioogh the air, nnd besco anlves con- 
siderably after the first. In blasting operations, 
two concussions are often hoard from a similar 
coiwe, tiie one being conveyed by tt)e solid reck, 
and the other transmitted through the air. 

^ In substances which exhibit a fibrous or crystal- 
line ^uctar^ the .sound krarols in different direc- 
tions at different Bpceds. Alongwoodifor instance, 
it is conveyed in the direefton of the fibres nearly 
low times as rapdly as across them. 
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Having now ascertained the velocity at which 
sound travels, we can easily determine the length 
of the sonorous waves. It is, however, important 
for us first of all to obtain a clear idea of their 
nsitnre. In water, each wave consists of an cleva* 
lion and a corresponding deprcs«ion, and tlie length 
is measured from crest to crest. In sound-waves, 
wo have in place of these an area of condcnsatimi 
and one of rarefaction, and the length is measured 
from one centre of compression to tlic uc?;t. 

Now sound, as we have seen, travels 1,120 feet a 
second in air at the temperature of 60'’, and a C 
tuuing-fork— that is, one sounding the note an 
octavo above middle C— produces, say, 212 vibra- 
tions in the same time. Dividing 1,120 by this, 
•wc find tlio length of the waves produced by that 
note to be about 2 feet 2 inches. An octave lower, 
the waves arc about double the length, or obout 
^ Icet ^'mc'ncs. 

RESOSASCC. 

The abo\’e calculation may easily be verified by 
the student in rather a remarkable way, and in 
doing so he wUl obtain a good illustration of the 
manner in which a sound may be increased by 
resonance. 

Take a tall glass jar, A, Fig. 28, and haring strucka 
tuning-fork, hold it over the mouth of the jar. The 
sound ^11 probably bo unaiTocted. Now gently 
pour in water frooi a jug, mokiug as little splash as 
possible; wlicn it attains a certain height, the 
aound will be found to burst suddenly forth 



Fig. •-'!>. 


with greatly increased power. On pouring more 
water in, the sound sinks again to ‘its former in- 
tensity. Ascertain, by repenting .the experiment, 
the exact point at which tlie maximum intensity is 


•itlaincd, and then measure its depth from the top 
pf the jar. If we are using a C fork, wc shall find 
•<his depth to be 6^- inches, or juU one-fourth the 
jcngtii of the wave. The return wave, therefore, is 
pxactly synchronous with the return vibrations of 
the fork, and thus the sound is greatly increased 
gnd syells out with augmented intensity. ’When 
the water is at a. different level, the vibrations 
interfere with one anotlicr, and clash to a certain 
pxtent 

The manner in which tlic power of any sound is 
Increased by resonance is well shown by an ap- 
paratus detised by Savnrt, and shown in Fig. 29. 
A large open-mouthed bell. A, is set in vibration by 
drawing a violin- ' 
bow across its 
pdge. Close to it 
IsahoUow cylin- 
i«n,Ti,Vm;'iungiiu 
of which can be 
Adjusted by 
means of a slid- 
ing tube. This I 
cylinder is 
mounted on a 
iunvcrsnl joint, 
do tltat it can be 
turned in any di- 
rection, and its 

distance from A 3 ^, 

can be atljustod 

by means of the slide c, on which It ia earned. 
The intensity of the sound will now be found to be 
greatly nffected by the position of B. When the 
vibrations have almost ceased, so that the boll is 
nearly inaudible, the sound will at once swell out 
on xwopcrly placing the cylinder. The air con- 
tained in B is made to vibrate in unison with the 
bell, and hence the greatly increased power of the 
sound. 


It is sttated that in ancient times largo metal 
vessels were placed in theatres upon the stage in 
order to increase, by their resonance, the power of 
the actors’ voices. In the present day care is taken, 
III the construction of large buildings, to gis’e them 
.sncli a form as to render the speaker's voice audible 
with tho least effort to himself. 


RESONATORS AND ANALYSIS OP TONES. 

Helmholtz employed, in his researches on musical 
tones, a hollow globe of thin brass, called a re- 
sonator (Fig. 30), open at both ends, the larger 
opening admitting the sound and the smaller being 
applied to the ear. In a similarway to tliatalready 
di^ribcd the resonator " speaks ” in response to a • 
note which i^ the same as the fundamental tone or' 
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note of the enclosed column of air These lustra* 
inents were constructed to foim .i soiies corre- 
sponding to the bass C of a man’s voice and its 


•iuccessiie upper harmonics In order (o test tor 
tlic presence of a particular harmonic in a giien 
imisicftl note, a resonator, m unison with the har- 
monic, is applied to the oar and lield in a prr^i 
position witii legard to the soiuce of the musical 


tone. If the resonator speak’s," the harmonic is 
present. Koenig applied his manometric flames to 
a senes of resonators, as shown in Fig. 31, and a 


rcrohing mil ror at once showed to many spectators- 
uhich of the resonators Tcsponded to a sonorous 
body passed in front of them. 

iinrLncTiOK or sound, ucno. 

In many lespects waves of sound aio elossoly 
analogous to rajs of light and hent^ like them 
they arc capable of being lefleotod, and even re- 
fiacted, by tlio cmplojmont of suitable lenses A 
^)od and simple evpciimcnb to illustrate the former 
of these facts can easily be tried with an ordinary 
collca^e mirror. Having placed a bright light at 
one side of the room, place tlio mlrroi opposite it, 
and, by holding some object in front ol it, ascettain 
the point where the image of the light is formed— 
tliat IS, the focus of the mirror. Now remove the 
light, and in its place suspend a watch. Oning to 
the distance, jt>> sound will probably 
be inaudible to a pcison standing near 
the niiiioi ; but let him place his cm 
at the focus, and lie will at once dis- 
tinctly hear it“ As it is somotthat 
difBcult to find tlic okact focus for the^ 
cm, the cx])erimcnt will succeed better 
if a funnel be held at the focus, and 
the car applied to tho tube of this. 
Tho senoioub wn^cs will thns bo mere 
fully collected and com eyed to the 
ear. The funnel in Ibis case' fulfllb a 
similar purpose to a hcarnig.trumpot, 
the wmes being rcDeotcfl from side to’ 
side till they tia\el down the tube. 

If t^^oconca^c minors bo employed, 
as shown in Fig. 3S. instead of one, 
the natch being placed in the focus of 
the one, and the funnel at that of the other, the 
sound wll bo heard nf n much greater distntice. 
Cnivcd roofs and ceilings sometimes act in this 
way, and leflcct tlie sound, and lienee the ceilings 
of large buildings ha^e usually a vaulted form. 
The nich of a biitlge acts similarly, and 
two poisons, properly placed under it, may 
often hold coni citation with one anoth&r 
in tones so low tlmt tlioy are totally in- 
audible to a thud iudividiial standing be- 
tween them. 

In n similar way, two people situated in 
tiie fold of largo concai c mirrors may hold 
conieisation with one another at a great 
distance. Two such rairroi s, about sis feet 
in diameter and about one himdied feet 
npmt, weiesome time ago at opposite ends 
of the largo hall in the Polytechnic Insti- 
^ tution at London It was found thiit men when 
the hall uas filled with people, and there was 
much noise, whispers utteicd by those hi the focus 
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of-one could be henrd by n listener in the focus of 
the other. 

'The \Yell-knoTvn*w)iispcriug*galIery of St, Pauls 
is another good lllnstmtion of tho reflection of 
sound. The wall surrounding the gallery is circular 
and smooth, and hence tho vibrations prodncetl by 
the voice, instead of being dissipated in space, Jirc 
reflected from spot to spot, till they roach the ear 
of tho listener at tho opposite side. 

Fig. 33 will explain tho manner in whicli tho 
wa\ cs of sound are thus reflecletl by any smooth 
surface against which they strike. If the surface 
be longh or xmeven, they will of couise be irregu- 
-InrJy broken up and scattered, just ns the rays of 
light which fall upon an uneven surface are irregu- 
larly diffused. 

II A be the position of a sounding body, the waves 
of bouml produced by it will be represented by con- 
centric circles so long as nothing intervenes to inter- 
'fere with their inortoii. They soon, howe\er. reach 
the obstacle P <j, where their course arrested. The 
sound flrst meets this obstacle on the line A a, and 
is thrown back, so that the wave, M c d k, 1ms its 
middle portion deflected into the arc c K D. The 
wave which reaches any point, c, will have travelled 
in the direction A o; but since the angle of incid- 
^ence is equal to tliat of refleetion. it will eontimio 
Its course in the direction c n, and, to an Qbscrx*cr 
at B, will appear to Imve proceeded from tlio point <7, 
situated as far behind p q as A is in front of it. 
By considering in a similar way the waves that 
'meet eaoli portion, of the obstacle, wo shall find 
that the curve, c K D, in which tlie wnvc'contindcs 
to move, after being reflected, is in reality on arc of 



a circle, whose centre is at the point a. Urn laws 
of the reflection of sound arc thus exactly the same 
as those for the /reflection of light, and need not, 
therefore, be further explained. ' 

An. echo is a repetition of 'a sound caused by the 
waves being 'reflected to the ear from some obstacle. 


as, for instance, a cliff or a lofty wall. If the re- 
flecting surface bo very near, a distinct echo will 
not be produced, as the sound will return so quickly 
as to mingle with the original one, and merely 
render it somewhat iiidistinct; in fact, at distances 
of less than 100 feet from the surface there is not 
time for the reflection of a distinct sj'llable. This 
effect is well seen in speaking in a large empty room 
(Fig. 34), where the reflection from tlie walls will 



Hg 34 

frequently render tho words almost mnintclHgible. 
^Vben ihq room is filled, the sound-waves are so 
confused and absoihed that this effect is much 
'lessoned. Curtains are frequently suspended in 
large rooms for tlie purpose of further damping tho 
echo. 


SPANISH. — III. 

tConUjinn? /ww Vd. VT., p. 365.] 


possessive PROKOUfTS. 


Tub possessive pronouns are, mio, ?«y ; tiiyo, thy. 

or their ; nucstro, 07it ; \ uestro,. 
declined in the following paia 


sujo, his, her, ifr, 
ytmr. They are 
digm 

Siny^ihr. 

MAWIIM’. rrMfNTlO 
Mio. >um ; 

Tujo, ' tiijft? 
Shvo, siijii; 

KhcsIto, irnEstm? 

ViimUo, vuB&lia; 


Phirah 

WA&Ol'UNE, mnxjNE. 

inios, imas. 

tit} os, tuvas. 

5llyo^, suyns. 

iiiieslios, unestias. 

Micbtros, rucstias. 


Tim possessive pronouns niio, Unjo, and suyo, with 
their feminines, drop their last syllable when they 
precede the noun to which they belong ; as — 


Ml prulrc, mi iiinclro, wj) molher. 

Bus enbftllos, Itis (A<» or »«"*■ 

• If mio, filyo, or euyo comeafterthe noun to u Inch 
they belong, the last^ syllable is retained ; as — 
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iPndremiol j madre mia [ mywothrr/ ' 

Este libto es suyo, TAik booi; ku (or ieta, or 

> / (Aein). 

The possessive pronouns agree in 'gender and 
number xrith the object; possessed, and not with the 
person or thing possessing. Thus, su libro may 
inenn ?tis ban//, her booh, or iheir booh ; sus libros 
may mean /tit hooh, her booh, or their booh. 

, The conte.tt will generally show whether soyo 
should be rendered /tit, her, or their. Otherwise, to 
prevent ambiguity, de 51, of hlvi; de ella, of her; 
de elloB, of t/ieni (masc.) ; de ellas, of them (fern.) ; 
de V., (W* de VV., of you, are added ; as — 

Sste libro suj-o de el, TAts Ivoit ii kfs 

Este libto es aciyo de ella, TACs boot Aery. 

Eetos libros son giu'o^ de V., 27iee< books an your*. 
Estosiibroa son suyos deelbts, y%«e boAs an Uuln (fem,). 

•The absolute possessive pronouns wine, thhie, hU 
oirn, her omn, its /nm, ours, yot/rs, thcire, are formed 
by placing the definite article before the possessive 
pronouns : tlius, el mio, la min, los mios, las mins, 
/nine; el nuestro, la nuestrn, los nucstr<», las 
nnestras. ours; as — 

Suhermgnoy el luio, JIU ArofAer aiuttnine. 

Tu aiRilre y Ir mia, Thy mother oiid mnif. 

Viiebtiu licrinanns y Ins inlat, I'our sislen ond aine. 

When in English the preposition tf conios bofore 
the absolute possessive pronoun, as in such phrases 
as “ a horse of ours,” '* a dog of mine,” etc., the pre- 
position is not used in Spanish • as— 

Un luje mioes cai'itan, a m o/miw 
Instead of the personal pronouns, the definite 
article is used in Spanish when any member or part 
of the human body is described ns being acted upon 
In such a manner as to make it es-ident that it refers 
to the person himself to whom the member or part 
belonp; as— 


El la totno por U raano, 
Ella levoato los ojos, 


He looA A<r by h/r (ftc) Aond. 
Skt niiu'l her (the) ey^ 


If, however, part of the human body, or parts of 
drCM, be described as acting, or the object of an 
action, and the article alone would not leave it 
evident to whom snch part belongs, then (instead 
of a possessive pronoun) a personal pronoun and 
the definite article are both used ; as— 


El h toed la nieito, 
Im inano le tiembla, 
£1 Is tnnd las botor, 


He fouekttl th« hand to-hnii. 
Tlie Aaiul tchliim 
He ta<th«e ftiafc the &«Uj. 


In these examples the learner v?ill perceive that 
in English the possessive pronoun alone would have 
been employed ; for example— touched hit hand, 
kit hand trembles, he took i/iy hoots. 

To prevent ambiguity, V. or W. (y<?nr norshiy tx 
your 7ooTs/iij,s) is often used in addition to the 
possessive pronoun or the definite article: as, To le 
doy d V. mnehas grdoias, 1 to him give to your 
^^orship many thanhs; that is, 2 give you many 


i/tmhs. Sus or ios hijos de V., senor, son amables, 
hisflr the so'ps of 7joUr worship, sir, me amiable; 
that is, 7J0VT sttns, sir, are avtiable. Mis hijas y las 
tuyas de V. son jdvenes, my daughters and yours 
(bis of your tvorship) are young. 

VoCABUIiABY. 

CabezB, lienil. Garganta, (Aroat. Por, by, (ItrditpA. • 
Qd)r, C, strut. Lei’aato,(^}raif«l. Sobrino, itepAew, 

buel^ (U) ynint, Mano, f., Aaiid. Tmnd, (he) toeL% 

(lO nclws. Ojo, eye. ^ 

Model Sektehces. 

Lrs Aisfis son BU}-a9, the liotiKs Peilro w amigo mio, Peter is a 
ftreAlifor Aers, or fAeirt). /rioid o/wfj?c. ' 

Lm BombreroB bou suyos dc ol, La inngcr Icvaiitd los c^os, I7i« 
the huts are Ait. icoinaa raised (Aer) (kt eyes. 

Tn iicrmona y la mia tlcncu Lc duele la gargaula de Pedro, 
liamlre y sed, lAy sitter the lAroal of Peter jkkiis 
aiut liiiiie are kunyrij mtd . him s* l.c, Peter's throat » 
thirsty. sore. 

E.YSnciSE 11. 

Translate into English 

1. El jnczhnbl6 d sus amigos. 3. Mi madre tienc 
liambre. 8. Su criado tienc sed. 4. Su hija tiene 
tres cuchnras. 5. Nucstras criadas son cnlpablcs. 
G. El libro es mio. 7. La cuchnra es tuya. 8.‘ Los 
sombreros son nucstros. 9, Mi padre me Ti6. ID. 
Los caballos son suyos dc ella. 11. Las cncharas 
son snyas de cllos. 12. Las casas son mins. IS. 
El mddico es amigo mio y suyo de 1*1. 14. El di6 
d libro d un amigo nuestro. 15. El lovnnt6. Ins 
manos. 16. Ella lerantd los ojos. 17. El crindo 
tiene un sombrero cn la mano. 18. La caboza ino 
duele. 10. Me duele la gargnnta. 3D. El pi'ntor le 
tom6 el sombrero, y fuC* I'l cnsn-del n)6dico. 21. Mi- 
sobriiio levantd la cabeza. 22. V. tienc su diiiero. 
23. La muger tiene su libro. 24. V. escribifi nlponns 
cartas fi sus amigos. 25. YV. dleron tres libros d 
sus criadas. 26. El medico le difi & V. mnehos libros. 
27. Las ensas son suyns dc V. 28. Los caballos son ‘ 
suyos do W. 29. Sus libros de W. son buenos. 
30. V. hall6 su dinero. 

Exeucisb 12. 

Translate into Spanish ; — 

L My friend is rich. 2. My mother is poor. 3. 
My friends found a treasure in the road. 4. Thy 
brother saw a book in the street, 0. A friend of 
mine found a hat. 6. The physician spoke to his 
friends. 7. Jly brother is hungry. 8. His horse is 
Btrong. 9. Allmy books are thine. 10. His female 
servant is thirsty. 11. I am going tb bis (or her) 
house. 12. Our female servants are talkative. 13. 
The houses are mine. 14. Tlie spoons are hers. . 15. 
The horses are theirs. 16. Thy house and mine (la 
mia) are beautiful. 17. Thymothet and mineliave 
prudence. 18. Thy brothers and mine are very 
poor. 19. Their sisters and ours are proud. 20. 

' • Literally, " to Mm piUna the Uiroat of Peter."' 
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Peter is (a) nephew of -mine and hers. 21. The 
painter is a friend of inine and his. 32. A female 
' servant of mine found a hat in the street. 23. She 
raised her hands. 24. Peter raised his head. 25. 
''rhe male servant has a Imt on (ctt) his (la) head. 
2(). He took her by her hand. 27. She took liim by 
his liand. 26. His head aches. 20. Peter's bead 
aches. 30. My throat pains me. 31. Thephysician 
took Ills hat, and went to (the) house of the painter. 
32. The woman took the hats. 33. You gave a book 
to yout father. 34. You (plnr.) gave to yoimmale 
servants two silver spoons. 36. Yonr daughters are 
very beautiful. 36. The oxen are yours. 37. The 
painter gave yo^ three hats. 38. Your sons arc 
proud. 30. Your sisters arc most amiable. 40. Yon 
have not your money. 41. Tlie woman has not 
your book. 42, You wrote not letters to your 
friends. 43. Yonr father is rich. 

In the last eleven sentences of the above exercise, 
when the second, person (you or your) occurs, it is 
to be rendered by T', and its objective cases and 
possessive pronouns ; thus, '* you found your book,” 
V. hallo m libro (literally, }'oar*worslnp found his 
book). 

, ■ HELATIVB PRO^’Ol3^*S. 

The relative pronouns are quien, whoj cl coal, 
whOt whioli, ihai} que, who, which, that} cuyo, 
wime, or cf which, • They'are thus declined : — 
Singular. Plural. 

M^SCCLtXe. FSUIKIKG. MASCCLIXa FCmXISB. 

Qnicn Qu!onc^ 

Que. Qnc. 

El cual,* la eual. Los ctmles, las cunlcs. 

* Cuyo, ciij.'i. Cuyos, cuyns. 

. Quien always relates to persons, and agrees with 
its antecedent in gender and number ; as— 

El gonnnlcs qnicn Ids Yi6, 'Thr s^ncml is (Jir) who sale 
thm 

Las relnas son quienes le inaL The 7iicensare({Aey)ivltoreviteI 

(ItfcioR, Aiiik 

Wlien quicii (or quienes) is g(n'emcd by a verb, it 
is always preceded by the preposition a; as — 

Jm dama & qaien V. tcrae, The My whom you/tar. 

El cuaZ and qw, like the relative pronoun that in 
English, relate to both persons and things, agreeing 
' with their antecedent in gender and number. El 
cual is generally to be used to prevent tim repetition 
pf quien or q^; as— ' 

La vlica qnc vlu, y de la cual Tlit aw which he tnw, and o 

liabla, 03 tiinidn, • , which he epeals, is timid. 

is the possessive relative pronoun, answering 
to iihose, which, or of which, in English, and agrees 
with the noun which comes after it ; as— 

El lioinbrc cuya nmdre cs The man whose mother is good. > 
' bucua. 

‘ ' La casa ouyoB cuartos son cs* The house of wWcR (Ac mats 
I pacioaoB. arc spaeloicl. 

' ' * Xo ouol Is boinetiiues usod instead of el ctiaL 


j “When the relative prouoim refers to persons, que 
is generally used for quien, in the nominative case ; 
but in the objective case d quien or que is used 
(generally the former) ; as— 

El Itouibrc que Imldn, TSc wnw w/w «pca7w. 

tiuigcr a quien Junn vid, or The woman wAom Ms saio, 
la tnuger que Jiuiu viu. 

If whoNi is preceded by a preposition, quien is 
always used in Spanish ; as — 

El iiu\cliael )0 pnra quien el lo The boy for whom he did it. 
IdeiO, 

Un liomlue eii quien cl rey A inon in icAom the king Jtos 
tlene niucha couilanza, mucli coii/dcHce. 

Wtai, when it means that which, is in Spanish 
le que ; when it means what thing, it is que ; and 
when used before a noun, what or which is que or 
cual; as— 

T.ftqucAa1gunofigusta&otroB mat to some ie jrfcosanl, to 
is disgusHttg. 

Yo no que libros leer, or I Luoiv not vdiat (or which) 
yo no bc cualcs libiob leer. books to read. 

He who or he that is in Spanish eJ que ; she who, 
la que ; they or those who, los que (masc.), las que 
(fem.). There is also the neuter form, lo que. 

In Spanish a preposition is always placed befoie 
the relative pronoun which it governs ; as— 

Lb Ciudad en que yo luoro, The city In which I dwell. 

The relntive pronoun can never be suppressed in 
Spanisl) as in English ; thus, “ the man I saw must 
be expressed in full, “the man whom I saw.” 

Vocabulary. 

Agmtoble, agrtr- LeeJr, <o say. Leer^ lo read. 

aW^pfcnjanl. Dc^raclado, iiufoN Maria, jlfary. 
CnintA, rooiik unhappy, Nombre, ‘name. 

Ciudad, city. Plm, God. rosiblc, WMltk. 

Cunllfluca, anfid' H,iccr, to ntRlr, to Sabo, (Ar) knows. 

ence. do, [Ale. Saben, {they) know 

Cuidndo, care, <in. Iinposiblc, Imponi- Snbidnnn, wuifom. 
xlety. Juan, JoAn. Toinar, lo take. 

Model Sentences. 

l^s idntDrcsn quienes V. vlu, El lioiiibie cuyo hennano es 
y de los cunlcf Joan bnblo, general del qiercito, liallo 

bOn nuiy ncos, (Ae painters im tesoro en la ciiidiul, the 

whom yon eaie, and c/io/ionv wnnieAose brollier isyenemi 
John spoke, are very rich. of the army, found a treasure 

Ella sabc lo quo cs bueno, she in tAe city. 

imoujs what is good. Mis herniauos son quienes los 

Laquetlenc dineio, ticna cub vio, my brothers aie {they) 
Asilo, j/ie has money, has who saio (Aem. 
uire. 

Exercise 13. 

Translate into English : — i 

1. El hombre d quien el Aleman did los sombreros, 
es muy rico 6 ignocante. 2. Bl juez did los libros 
d un pintor ingles, on quien el mddico tiene mueba 
ooufianzQ. 3. Las mugeres para quienes Pedro 
escribid las cartas, son muy hermosas y ricas. 4. 
Las cucharas que Maria tiene, y las cuales el 
Krances halld, son mias. 5. Las calles cuyas casas 
son hermosas, son agiudablca. 6. Las casas cuyos 
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cuartos son espaoiosos, son muy agradatles. 7. 
hombre que tiene prad^ncia, ea mu;^ eitbio. 8. ^ 
hombre que tiene dinero, tiene ouidado- 9. Lo qvie 
es imposible para los hombreS, es posible paia DiOg. 
10. Lo que es nuevo, no es viejo. II. Pedro aoia 
lo que es bueno. 13. Ella sabe que haoer. 13- 
hombre no sabe que hacer. 14. Pedro sabe lo qt^e 
' es bueno. 15. El pintor no sabe que 'libro leor, 
16. La que es sob^rbia. no es aniable, 17. Los q^e 
aman la verdad, son sdbios. 18. La que no es agr^. 
dnble, es desgmciada, 19. La mUgerdqnlenMar^a 
habI6, es muy amable. 20. El que tiene oco, tici)g 
mucho cuidado. 21. El Aleman did dos libros 
hombre & quien Juan vi6. 

Exebcisc U. 

Translate into Spanish 

1. The physician is (he) who wrote the letter 
wliich you ( 7^) saw. 2 The Spanish women 
(they) who gave the books to Peter. 3. The wom^n 
itp .vihnir .TOoti* xtv .letters verv^nnjy 

and ignorant 4. T)ie Frenchwoman whom Pethr 
loves is very beautiful. 5. The German womqu 
whom you ( I') saw wrote me many letters. 6. Tly. 
horse which John saw, and of which (<fc7rrMZ)Pethr 
spoke, is strong 7. The man whose name is Jolm 
came to my hou«e. 8. The woman whose name 
Mary gave me tliree books. 9. John gave thr^ 
«ilver spoons to a woman whoso name is Mary, ij). 
The painter and the piintcr «ime to Madrid, jn 
which city the painter found a treasure. 11. Tli© 
woman who is proud and ignemot is unhappy. Ig^ 
The men who have money have cares. Tli^t 
wbieh is possible for Fotor is possible for JoIiq, 
14. The Frenchman has the treasure timt tl^e 
physician found in the street of the city. 15. Majy 
knows wlint is good. 16. The painter knows 
what to do. 17. The ph^'sicinn’s sister knows n^t 
what to buj. 18. My brothers know not whit.}] 
books to bnj . 19. The Germans know not whiyi 
hat to take. 20. She knows not what spoon to takg, 
21. He who has wisdom has prudence 22. He wl,o 
has prudence is wise. 23 Myfatherlmsatrcnsni-e 
which his male servantfoundinthecity. 24. Tliby 
who gave us the books are our- fiiends.* 23. lf,e 
city in which Peter founh the books is huge aijti 
beautiful. 26. The painter went to Madrid, {q 
I which city the streets are pleasant and the houses 
handsome. 


KEY TO EXERCISES. 

Ex. 5.-1. The wav is nsiroir. 2 The house w 
3 Tlie nomen aiepioud. 4. Tlie Englishmen hare no moa^ 
5. TlieEnglishivoiiien are not hungiy. (L The 8|ieinl.u«Is .y^ 
not thirsty. 7. TlieAmMleanwomen are hamlsomo. 8 *1^,^ 
looks arc new. fl A gawl ’general is the sonl of an orn,- 
10. The Fienchman is poor and proud. 11. lliephjMcu^^ 


fticiiil i** ignorant 12. The jndgo Is wise miil rich. 18. A 
Ihlse toHgoe does not love tnith. M. The Americans love 
money. 15. Theparntei'BgonBnrestrongauamhust 16. Tlie^^ 
pool nu»i sie Iningiy. 

Ex. 6.— 1. El Finni^ oscribid cnitnsd In Esiufiola. 2. Los 
Ainetieanos >on ninigos do los lugleses. S. El Caniino del 
ImpiocsteiiebiDSo. 4. Ias Injas del Equholo son lindal 5. 
lios librus son unevos d. I/i c.*isb del medico es espaciosa. 

7 . Lot caballos del Ingles sou fuertes. B. Los Jiijos deljue^ 
son iK>biesy80l>£ibios. 0. La liuadc la FVaiiee&a cs sohcrbin 
eignoiBiitc. 10. I^sliennauaa del piiitorson liras yhctniusns^ 
11. Uu bitcn horiilrre niiia la vetdBiL 12. La Iciigtia falaz no 
ania la veidnd. 18. Los '£»piiftol«s y los AliieiiCftims ainlin 
diocro. U. Lns cnelmina ilc ]i1ata son inicwis. IS. El ca* 
miito cs esticcho. 10. El hijo del jiicz cs innlo c Ignomnte; 

17. Los luipicsoics son ncos. 16 El criado del medico es 
robustn. , 

Di. T.—l. Tlie woman isveryamlnblc. 2 TIic judge is wrj- 
old. S. The inan-bcn.)Ut h very cnljAble. 4. Tlic Sinnish 
language is beautiful and icrj' liBnnotiions. 0. The iiinonjs - 
v^ybiiilinnt. G. Tlieatarsaioverylinlliniit. 7. Tlic tbners 
aies'ciyhlgh. 8. TheSinnishwoiiicnareiciyprimA 9, The 
judge is \ciy hcrupulous. 10. The house is seiy high. 11. 
The ox IS as stiAiig as the lioise. 12. llic imiiitrr Is more 
tnbust than the piiutel. 13. Thonmid-servnntsof IbcSpaiiisli 
lad.v are moiohilkalive than the iiicn-scivautb of tlio Gcniiou. 

14. Tlie sun is inoie billliant than the moon. IS. The moon 
loss Uillinnt tluiii the sun. 16. Ihc physirian’s dniiglitor {« 
less handsome Ihaiijlie Judge's dnuglitoi. 17. Tliu lioiise« 
aronotsobigbnstliotoum. ' >’ 

Ev 8 -1. r,l monte esnltlsinio. 2. Elcnado'cs muyvlijo. 

3. La lengiia esjoAola c» brlla o nniyaimoiiiD'ia. 4- EiMles 
imiy biilliante. 5. Las csticllns son iiiiiy billliantcs. 6. El 
{nntoi es tan sobiibio que cl jnez. 7. El eaballo cs Ian fticile 
como cl bncy. 8. Cl eni iniitoio cs tan ricn que cl Iniptesor. 

9. iJiE hl)Bs de laAlcmana son inino** culpiblos qiir Ins liljfls 
do la Bspaftoln. 10. Las cstivllas son ineiios brilliantes qnc la 
luno. 11. El Icon c» mas fucitu quo ol ubatlo. IS. El Jm cs ^ 
mas ixtbio qnc cl medico. * 

Ex. 9.-1 Peter M rote me two lotten. S. S1<e gnvcltim a 
book. 3. lie fonml them, 4 She mote to them Bomcietlcis. 

S. The physicmt) spoke to tlieni. 9. lain poor and old. 7. 
TllOHort^c^ynlsc. 8. Ho Is igiioiniit. 9. Wo arc strong and 
ikIi. 10 The iQiiUcr gave 11i» a siher upoon.' 11. The 
vouian SUM us. 12. Tlie caipciitci spiikc to u&. IS. Tltc 
Spaniards spoke to him. 14. Tlic Judge has mnch coiilidcncc 
uiyoiL 15. Peter ga\e yon the book. 16. Tlie Gctmnn did 
not gisc yon the money. 17. Tlio Geniinii l,ady did not speak 
toynn. 18. ThcnonmuduliiotRpcaktomc. 19. The painter 
»an thee not 20, The carpenter did not find them. 21. I am 
going to giiTj you a book, 22. You nre rich. .28. Yon(pIur.) 
aiciwor. 24. You(plnr.)nicjuoud 

Ex. 10.— 1. Pcdromccseiihlodoscnibis. 2 nplntorlcdio 
unlibro. 3. Ella los ImlK 4, El Ics CBciiblo algunns cartas 
5. Yo Boy pobro y V leyo. G EiJuezleBhahlo. 7. Tii eresmuy ; 
Hoo 8.EIesBnbio. 9. Nnsotios somosignoiantcs. 10. EUob 
son fucitesy licos, 11. El pintor tc dki una cnclmra de jilata 
11 La imiger nos \ lo. is. D carpmtero nna lisblo. 14. la 
'Espafiola Ic Imbh). 15, El iii6dieo Ic vld. 10. Ln Fmiicesa lo^ 
vtd. 17. LnAIemsna las vld. 13. El (Uirpinteio lo hizoioni 
4l 19. El pintor tiene conflanza on elta. 20. Los Imjiresoref 
benen muclm conflanza en 61. 21. El Ingles lo hizo ywra mi. 

22. V. me dio nn libro. 23. V. es iiiny’ e^bio. 24. 1'. tiene 
Jiombie. 23. V. trme nna casa. 20. ^T. tieneii sed. 27. TV. 
no son bohcibios. 28. W. .ainan It S’crdad. 29. El laddico 
hene niucha conflanza eu V. 30. Yo voy a daile un libro. 
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ELECTRIOITY. — XYI. 

(Coii<liiT(c<(/io»i Vol. VL, p. 330.) 

ApCUMULATORS. 

Thd thermo-electric battery will continue to supply 
A current as long as energy in the form of heat is 
* e.v'pentlcd on it, but the \oltnic battery^ will only 
continue to supply a current till the positiw 
•element — which is the fuel— becomes consumed. 
The current is generated by tlio expenditure of the 
.energy stored up in tlic positive element, and will 
be generated— under suitable circumstances— till 
that store becomes exhausted. If we have any 
means of renewing the store, we increase the length 
•of time during which the current will be generated. 
In the CJiso of an ordinary zinc and copper ceil, if 
we send a current backwards through it, that is to 
say, if the current enters the cell through the 
copper, and leaves it at the zinc, it will be found 
that a certain amount of zinc will be dejmsited 
from the solution on the zinc rod. The nature of 
the deposited zinc docs not now concern us ; it is 
sufficient to know that by expending energy in the 
form of current on the cell we deposit zinc, and 
' thereby increase, the store of energy existing in the 
cell. Tlio primary battery is tlius recersfbk, and in 
its rcvcislblc form it is known as o.second<rrif Jaffery, 
or ns nn aocumvMt^. An accumulator is, there* 
fore, a combination of matecinls upon whicli energy, 
in the form of current; can be expended, and which 
theroby acqnircs the property of generating a 
current on a subsequent occasion. 

If a current be sent through a dilute solution of 
solplmric acid by moans of t^Yo platinum plates ira- 
'incracd in it, tho water in the solution will be de- 
composed, oxygen will bo evolved at the plate by 
whicli the current enters the liquid, and hydiogen 
at the plate by whicli it leaves it. If the generating 
source be now withdrawn, it will be found that the 
.platinum plates immersed in the acid have acquired 
' the power of generating a current, whose direction 
is in an opposite direction to the original one. The 
explanation of the phenomenon is that the platinum 
plates have been covered with layers of hydrr^n 
and o.vygen respectively, and as hydrogen is a 
fairly good fuel, it acts as the positive element for 
, generating a current when the original source is 
Withdrawn. Such an arrangement of materials is 
an accumulator, but it is an accumulator of %’cry 
small c.apaciby, ‘since the amount of hydrogen that 
cjin be stored upon the surface of a platinum plate 
is an ektremely small quantity. The capacity of 
( such an accumulator can be increased by increasing 
the area of the platinum plates, but under no cir- 
•onmsiances can it be rendered sufficiently large to 
be of any commercial value. 


THE PLAXTli ACCUAIULATOIt. 

It will be noticed that in tlie above-mentioned 
experiment the platinum is not acted upon chemic- 
ally, and therefore plays no active p.oit in the 
working of the accumulator. If otlier substances 
be substituted for platinum very different results 
will Kc obtained, owing to the fact that they are 
chemically acted upon by the evohod gases. Lead 
is the substance which is almost universally used 
in modern accumulators, and the researches on tins 
substance by Gaston Fhmte hare Itaid the founda- 
tion for all future development. If lead be sub- 
srituted for platinum in the above experiment, 
hydrogen will be formed on one plate as before, but 
the oxygen on the other will enter into chemical 
combination with the lead, and will form on that 
plate a film of peroxide of load. This i£a chocolate- 
coloured substance, wliich sticks firmly to the plate, 
and which consists of two 3)artioles of oxygon in 
combination with one of lead, Tho other plate will 
be covered with a layer of hydrogen, and will turn 
a greyish colour, but no chemical action will take 
place. If the source be now withdrawn, tho ac- 
cumulator can send a current for a short time, but 
its capacity is very small, inion it is completely 
disohnxgcd, the source is again applied, but in such 
a way ns to send a current through tho accumulator 
in the opposite direction to the first charging 
current. A film of pei'oxidc of lead will now be 
formed on the surface of tlic plate which uas 
previously unacted upon, and the other plate will 
become covered with hydrogen. Tho accumulntor 
U now discluarged and again charged, os in the fii'sl 
instance. This alternate charging and discharging 
in opposite directions is continued for a long time 
with the following results Each successive 
charging takes a longer time than the preceding 
one, wliicli means that the caixicity increases with 
each charging. The accumulator is complkely 
clmrgod when the gases begin to rise through the 
liquid from the plates, since this means that the 
plates have become completely coverod with their 
respective layers. This alternate charging and dis- 
charging is known as forming the plates, and its 
object is to expose as large an amoimt of surface 
to chemical action as possible. At each chaining 
the o.xygen attacks a fresh portion of the lead, so 
that tlie plates in tho course of time become 
thoroughly honcj’combed, and expose an extremely 
largo aiea to useful chemical action. The reversing 
of the current perforates both plates in the same 
manner, so llmt when the accumulator is finally 
charged and ready for use, one plate consists of 
pure lead thoroughly honeycombed all over and 
covered with a layer of hydrogen, and the other of 
peroxide of lead, with a small amount of oxygen 
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and ozooe. The lead pkte nev acts as the M m 
order to generate a eutrcnt, and it bcoontes brnnt 
np or o?:idi$ed In the process. For (his reason it 
shoold he called the poatire {date, but both fte 
general public and manufacturers have got ao* 
customer! to call it the negati\‘e, Is r^er to avoid 
any possible confusion on this subject, the tne 
positive or pure lead plate siH in (his lesson be 
called the grey plate, and the true n^atire or per- 
oxide plate rvill be called the txown phte. The 
terminal of the brorvn plate is almost iinnrinbly 
painted red, and the terminal of the grey plate black 

On commencingto discharge sach an BceruDoktor 
the initial e.ii.p, is aboot S-d sola, bat after a short 
time this falls to between 2 and S-l, whieh may he 
looked npon as its normal workiug C.U.F. Thehi^ 
Eji.v, at starting is due to the gases oo the sorfoce 
of the plates, bat these are qutekly e.thaosted, and 
the effective working snbstances are then the pure 
lead on one piste and the peroxide of lead on tlic 
other, 

'ibe process of making the Flant6 accumnlator is 
illustrated in Fig. 84. Two rectangular Aects of 


Fig. PuxtC Affcwuioi. 

lead, each lla^ing a projecting log to serr« as a 
terminal, ate laid one above the oilier, hot separated 
from each other by two india-rubber bunds ; these 
are then lolleil into the form of a cylinder, as shown 
in the left-hand side of the figure, and are maintained 
in this portion by an ebonite cross plnoed on the 

top 'Hie whole is then immersed in sulphuric aad 

of the strength 1 in 10, and tlie tormiiig process 
commenced. The accumnUtor Is aflwred to rest 
for some 10 or IS rainntes, fullv charged, before 
the current is reversed. The for^ng process takes 
several months to enny out, and when tint^pMed . 
one plate » largely reduced to the coDdifkn of 
spongy lead-lead in a finely ivided state-oiid 
the other consists priDdpally of peroxide of faiA 

CHEMKAI. ACTIOS. 

The btownpkte is composed of two substanoes- 
a lead core in contact with a peroxide cootb^i and 


fts these two substances occupy widely different 
poddons 85 regards their heat values, it is natural 
to expeetth^ local action would take place between 
them when bofi) are immereui in sulphuric add; 
is & mr^ of fact, this local action docs take 
pkee^ and takes place to a considsmblc extent 
dniii^ ii» Intmvnl that the Eiccumnlator is nllowerl 
to rest between charging and discharging, TIic 
effect of this local action is to still further attack 
the leait core, and to form lend sulphate (FbSO^, 
and A layer of this substance thus gets interposed 
between the cote and its coating Lead sulplinte 
ia insdoble in sa^liuric acid, and is a very bad 
condnetor, so that its formation betn’cen the per- ' 
oxide and ^e lead practically checks fui tlier local 
acthm. recommends the lO-mlnnte interval 
between the dining and discluirging, in order to 
allow this local action to take plrtee, since by its 
mcam more of the lend core is rendered active 
material IVlicn the current is revursed, the 
snipbatc grta rodnccl by (he hyrlrogen evolrcd by 
tlio dccot^w^n of the acid, thus 

2H + I*bS04 s: H.SO, Pb; 
ffjdnfta. IrpitHlfitcft. .^nt/AuiieKcW,. M. 

The notoont of Uiis snlphato that forma on the plate 
depends npon the longtii of time that 
the nccumnlntor is allowed to remain 
cliwged; ami if the timo be ceosidtr- 
able, ne.irly all the peroxide may bo 
converted into sulphate, and tk ac- 
cumnlntor thus lose its cltttrgo. 

IMntOVDJlDSIS IM ACCUMVLATORS. 

Tlie procras of formation of tlie PlantC- 
accomulator is long, tedious, nnd expen- 
sive; and when completed, there is too 
JHile sjace allowed fw tlie free circiilation of tlie 
acid betmn the jilates, and too groat a liability of 
the awwnnlnfor getting short-circaifed. Again, 
peroxide of taid is a bad conductor; nnd when one 
^ate gets almost completely converted into tlii< 
sohstaoce, the resistance of tlie Bccumulator in- 
creases CDonuonsly, whilst at Hie same time tiio 
other plate, bdng almost completely converted into 
lead, is Ifeblc to disintegrate and tail to 
P*ccs M the diglitest provocation. The Improve- 
•Mots in the modem acoamnlators over the original 
forms of PhntJ consist almost entirely in devices 
fm oreremaiag the faults just mentioned, 

_ In modem paste accumulators the time otforma- 
tion is reduced from a question of monlhe to boors, 
plro^ of space is cUowed for the ciccnlation of tlie 
and the mechanical arrangement of the plates 
u each as to aDow only the smallest possible chance 
of shiatcircsiting. The plates consist of two 
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porUons>-a framotrork (usually known as the grid)i 
which Is nofKchoraically acted u^n to any appreci- 
able extent, in the, working of the cell, but which 
serves 'the double purpose of lidlding the active 
ratitcrinl in the desired position and of condne^ing 
tlio current from that material to tho' terminals: 
the active material consists of paste, which can 
almost wholly be converted either into peroxide or 
ppongj" lead. 

EKAD AND ITS OXIDNS. 

Lead ocenrs in nature principally in combination 
with sulphur to form load sulphide, PbS, usually 
known as galena. It is obtained in the pure state 
by roasting the galena in a reverberatory furnace. 
It is a fairly good fuel, though not as good as tine ; 
in a finely divided state it will take fire in the 
atmosphere at the ordinary temperature. In a dry 
.ntmosphore or in pure w.^fer it is not ntt.acfcerl^bnt 
if any moisture be present in the air, or any air 
in -the water, it becomes quickly oxidised and 
tarnishes. 

Oxida of Lead. 

PbjO.— Lead subo.xidc. 

PbO.— Load nionosido. Also called llthaigo or 
massicot. 

. PbOy—Lead dioxide or pcro.xide. Also called 
-minium. 

• pb,0^.— Rod lead, or osldo. This is a nii.vt«ro of 
.the two previous oxides in tlw proportion of two of 
the former to one of the latter. 

pbrtOs.— Lead sesquioxide. A combination of 
•the monoxide and dioxide in equal parts. , 

• Of these oxides of. lead, the first and last are 
unimportant as far as accumulators are concerned, 
but the other three are all Important. 

PbO.— Lead monoxide is obtained by heating lead 
in the presence of air, and takes the form of a 
yellow powder. When heated to redness it fuses, 
and crystallises in flakes, and in this form it is known 
as litharge or massicot. 

PbOj.— Lead peroxide is a brown powder of a 
. highly okidising nature, and is the substance with 
which the brown plate is covered when the accumu- 
lator.is fully charged. 

PbjO^.— Red lead is obtained by, heating lead 
monoxide to a moderate temperature in the presence 
of air. 

Gniba OP PASTE aocumulatobs. 

The-grids are. rectangular in shape, and consist 
of an alloy of'^lead and a little antimony. Th^ 
are c^t in iron or steel moulds which ate heated 
almost to the' melting-point of the alloy, and are 
allowed to cool as soon as the metal'bas been poured 
in. Eig. 85 shows one of, the e.p.s. accumulators, 
in which the ^d of the outside plate is represented 


by tlw light lines. A thick band of alloy surrounds 
the grid' and a ntimber of sfcrengtliening pieces are 
sliown passing througli it.. These grids hold the 
paste— wliich is the active material in the acoumiv 
iator— in position, and must on no account allow 
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any of it to drop out, ns such an accident might 
short-circuit the accumulator by bridging over the 
distance between the two plates. A section through 
tho grid of an b.p.8. accumulator is shown in Fig. 86. 
In this figure the shaded portion denotes the grid 
and the unshaded portion the space for the paste- 
in the lower portion of the figure the paste is shown 
filled in. It is thus seen that tho paste is keyed 
in, and cannot fall out unless it breaks along the 
central line, which is an unusual accident. The 
grid for the brown plate is cast somewhat more 
substantially tlian the one for the grey plate, as it 
is subjected to greater buckling strains. A number 
of plates are iisu^ly placed in the accumulator in 
order to increase its capacity, and there is always one 
DiOTO of the grey than of the brown plates, thus form- 
ing an unequal number of plates in each accumulator 
and having th'c two outside ones always grey. Each 
grey plate has two feet and a lug cast on it, and 
both the f ee^ and lugs of all these plates ate burnt 
to substantial lead bands as shown ; lead bands are 
also burnt to them about half way up at each 'side. 
'All the grey plates' are thus firmly connected to one 
.. another at five places, and suoh an arrangement is 
known as a section. The brown plates have lugs 
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'■ but no feet, and 'are connected together by the lend 
'band burnt tp the tops o£ the plates, and by the 
connections at the lugs. The legs of the grey plates 
arest' on pieces of wood placed at' the bottom of the 
vessel, and the brown plates rest 
by means of little projections on 
the horizontal bands joining tbc 
grey plates, bat are, of eonrse, id- 
sulated from them. The distance 
between the plates is About 
inch, and this distance is main* 
tained by the forked celluloid 
separators which run over each 
plate as shown. 

TASTE. 

Brom\ Plates . — Mix red lead 
with sulphuric acid of the strength 
of one m eight, so as to form a 
soft paste, and immediately fill np 
all the spaces in the grid. No 
time must be lost in the mixing 
of the paste and the placing of it 
in position, and it is advisable 
only to. mix sufficient paste for 
one or two plates at a time. Tlio 
necessity for haste in the opera* 
tion arises from the fact that the 
addition of sulpharic acid to the 
red lead converts the latter into 
lead sulphate and peroxide, and 
this reaction should not be com* 
pleted beforo the paste has been 
T^S- S(!.-S£ctiox in its Anal position. Tho 

01' B p.s Grid, chemical reaction that takes place 
is as follows 

Pbadj + SHjSO^ = PbOa + 2PbS04 + 2H3O. 

£H2T^ii«ric Ptroiide Ltad anl- U'uler. 
new. phatt. 

The brown plate thus consists of peroxide and 
^ulphate of lead when the operation is finished, and 
both of these substances arc insoluble in sulphuric 
ncid. 

Grey Plates , — The operation is similar to the 
above, but litharge is substituted for red lead, and 
the acid is of the strength one in twenty. 

POMIATION OP THE PLATES. 

Bromh Plates ,— plates are all placed in a 
shallow vessel, and their terminals all connected 
together and to the positive terminal of a dynamo. 
Acid of the strength one in fduris then run in so as 
"to cover the plates, and the current is immediately 
started and kept ofi continuoudy for about twenty 
hours. At the end of that time^ practically all the 
■^ste has been, converted into peroxide of lead, as 


can be recognised Ijy the, chocolate colour, and the ’ 
piocess'of formation is complete. 

‘Gfcy Plates.— T[\e) gre'y plites arc all connected 
up in a similar manner, but to the negative terminal 
of the dynamo. Acid of the strength one in twenty 
is used, and a weak current is kept on for about a 
week before the formation is complete'! .It is use- 
less to employ a strong current, since the energy is 
expended in decomposing tho. acid and evolving 
hydrogen, whilst the process of formation is not 
hastened. 

SULPHURIC ACID. ' ' , 

The acid used in both the construction 'And 
maintenance of accumulators should be’free from 
arsenic, which occurs as an impurity in the common 
commercial acid made from iron pyrites ; that made 
from native sulphur is the best. The density of the 
add in an accumulator should never be less than ‘ 
TKK) nor greater than 1*200 : — ! 

15% acid hav a density of I *100 

27% 1*W8 

WTion the accumulator is fully charged, the 
density of the acid is at its maximum, and when 
fully discharged jit a minim urn ; and between these 
limits tho charge in the accumulator is almost 
proportional to the density of the acid. It is there- 
fore only necessary to know the density of the acirl . 
in the accumulator— which xntiy be found by im- 
mersing a hydrometer— in older to have a very good 
idea of the amount of its charge. The level of tho 
liquid giftdunlly sinks in an accumulator owing to 
evaporation, and to the liquid cniried off in spray; 
when charging. Water alone is lost by eva 2 )or* 
Ation, but both water and acid arc lost by spraying. 
This defeot must be made up ' by the addition of 
dilute acid, and the tops of the plates must on no 
account be ever .allowed to project above the liquid. 

CHARGING. 

When accumulators come from the manufacturers 
and are set np, they must be cliarged-^eontinuously 
if possible — for about thirty hours, when they will 
begin to boil. By boiling is meant the free evolution 
of hydrogen in the form of bubbles from the liquid ; 
this indicates that the uccnmnlator is fully chaigcd 
The strength of current should be at the rate of not 
' greaterthan 6 amperes per square foot of brown plutc. 
which means about 4 amperes for every brown plate.' 
When a number of accumulAtofs are connected 
up in series, the charging should he continn.ecl till, 
they all boil equally. The proper strength of current 
is obtained when the E.M.F.' of the dynamo is about 
10 per cent higher than the e.m.p. of the nccumu- 
Intois, but astheR.tu.F. of the accumulators is small 
• at sterting, that of the dynamo should be regulated 
accordingly. A series^wound dynamo should on, no 
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siccount be used foi* charging, since i£ the E.jr.P. of 
aocamiilators owing to any circumstance otct* 
came' that of tlie dynamo— wliioh might hap|)cn 
through tlie engine slowing down or some such 
accidental cause— the accumulatore would send a 
current baokwinrda through the dynamo and revarse 
its magnetism : when the engine then regninedits 
proper speed, the current would flow in the wrong 
direction through tho accumulators and possibly 
ruin them unless the accident utis discovered in 
time, A shunt dynamo shonld be used, since a 
discharge backwards^ only strengthens without re- 
versing its magnetism. The I’eaction which occurs 
in the charging of an accumulator is ns follows 

. ' PbSOj -t- + H2SO4 + PbO = 

Jxad Wafer, Sidphario Lead 

sulphate, • (itilcj. 

Pb02 + 2HcS0,+ Pb. 
iMid Sulphur- Lead. 

‘ • pjroii<?f. icaaitl. 

A molecule of sulphuric acid is thus added to the 
liquid, which Uiereforc becomes denser, and con- 
bcqucntly a better conductor. A fully chatged 
, accumulator has only about half the I'esistance of 
an uncharged one, 

. DISCHARGING. 

An accumulator should not be discharged at a 
greater rate than tho nsaximum charging cuiTent, 
but may be discharged at any lower rate than tliis. 
The resistance of an aocnmulatoiis almost inversely 
-proportional to tho current that it is giving, sp 
that' the terminal e.u.R. remains practically con- 
stant, no matter what current it is giving. This foot, 
as can easily be seen, is of immonsc advantage when 
working on a constant potential circuit, such ns 
would be required for glow-lamps. Discharge should 
, never bo carried beyond 75 per cent, of the total 
■ charge in the batteiy ; beyond this point the E.ai.l'. 
begins to fall rapidly. The average working 
efficiency of an accumulator is between 65 and 70 
, per cent. 

SULEHATIXG. 

The cause of failure of an accnmulator in nine ' 
■cases out of, ten is due to sulpliating ; Ibis means 
the formation of the higher sulphate of lead 
(PbjSOj) on the brown plate. It first appears in 
the form of while spots on the brown plate, which 
quickly spread over, its whole surface if steps are 
not iminediately taken to arrest it. It is usually, 
due to one of the following causes 

(1). Discharging the accumulator .beyond the 
point where the e.m.p. begins to fall rapidly. 

..(2). Allowing the acid to become too weak or 
too strong. ' , 

(3). Short-circuiting. 
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(4). Allowing tho accumulator to remain for a 
considerable time nuused. 

Short-cironlting jnay be caused by a piece of 
paste or anytforcign substance falling between*^and 
bridging over the gap bbtwden any two plates ; or 
it may be caused by the buckling of one or more 
plates till a pair of them touch. A short circuit 
can always be doteetdd by that cell showing no 
tendency to boil when all the others are boiling. 
It may also be detected by an observation with the 
. hydrometer; if the density of the acid is low when 
the cell is supposed to be ohargccl, the fault can 
usually be traced to the more or less partial short- 
circuiting of the plates. The immediate effect of 
sulphating is to lower the capacity, as that portion 
of the plate which is sulphated is rendered iji- 
effective. The cure for sulphating is simple, but is 
only effective when taken at an early stage : con- 
tinual charging unth a moderate strength of current 
till all traces of white have disappeared from the 
broum plate. During the process of reducing the 
snlpiiate the cell shonld on no account be used for 
generating a current till all traces of the white 
spots have been cleared off. The reduction of 
the sulphate is hastened by the addition of a 
little caustic soda to the liquid. The soda should 
not be added plain, but should be dissolved 
in water— 1 os. to 6 gallons— and some of thi? 
solution added. If the sulphate has spread over 
tlie whole plate, the section should be withdrawn, 
and each plate scrubbed with a wire brush and 
dilate acid till all the sulphate has been removed. 
The section is then replaced, and the accumulator 
well charged. When accuranlatofs are not used 
for a consideinble length of time, they should be 
cliargcd regularly once a month in order to main- 
tain them in good working order, otherwise they may 
lose their charge by slow leakage and beoome badly 
sulph^ecl, 

tribe’s EXPEBIJIBNT?. 

The curious manner in which the deposit occurs 
on insnlated conducting plates is shown in the 
colourcd’plate given in Volume VI. 

In ail the figures given there the arrows indicate 
tlie direction in which the current was passing. 
Tig. 1 shows Uie nature of the deposit on a sphere. 
Figs. 2 and 8, the deposits on egg-shaped bodies 
when tlie current flowed as indicated. Figs. 4, 5, 
and 6, the deposits on triangular plates of the same 
area when tlie current flowed at right angles to their 
planes. Figs. 7 and 8, the deposits on the outside 
and inside of a tube respectively, when the current 
flowed in the direction of its length. Figs. 9, 10, 
mid 11, the deposits on plates when the current 
flowed in the direction of their lengtli, and when 
the E.M.r. was'gradually increased, 
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[Con«ii»hi ficm. f/,, p. 87S.} 
ALFHABEXICAL I1I6T OF VEBB& OF THE OLD FOBU 
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9ef4Mugt (ge- 
f4reifn) 
grf4tw6m 
gtf4iiMn 

gef4t(dtR 
gtf4tetcn, gt. 
fi^ntet 

gef4^'’^ 

gtf4ivicgra 
gcf4n}o[[{n ^ 

gcfit^^Duntni , 
grf4ivungcR > 
3(f4fDi?cen ' 

gefe^tn ‘ , 
genltrtn 

gefantt and ge< 
fentet 
gefotten 
gefungen 
gefuntcR ' 
gefonnen 
geieffcn . 
gefoKt 


, (®*J JRaf^lt^fagen and bcwJliff^lflgen, to consult, are r^ular 

demolisfi or to drag. \ ^ 


1*8) Regular in all other significations, 'as to 
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IKflJflTn-E. 

1XDICAT1>'E. 

PnHut. 

ciDicattrre, 

PiuL 

SUBJWKCnVB. 

■ IMPERATIVE. 

PABTICII>1,B. 

@)!n(tcR, to split 

id) ft'nftr, jr. 

idfpnficte 

id ^nitetc 

fValte 

gerpaTten,gefpa{tet 

gefpieen 

Sjjfitn, to spit 

i^ i^t, )c. 


id^ee 

fteie 

@))innrii, to spih , > 

ict fpinue, it. 

id flwi» 

4 Hiiitine 
©•oni) 

IVinne 

gefpHiiitn • 

to split 

id) Mcijt, w. 

mvfi$ 

4 Wiffi 

ftjftipt 


to speak 

i(t fi)ttd)e, tu fptidfl. cr 
(( fpt^t 

tdfpmd 

id fpidde 

fptid 


®i>tic§nt, W to sprout 

id) fvritir, ». 


id fpreffe 

fpriege 

gefproii'en 

©rringcn, to spring 

fpriugr, jf. 


4 fprclngc 

fbtinge 

gerpningtii 

iSttc^cit, to ^ing,W prick 

(hdfl, ft fli^ 

tdfiod 

4 (Idde 


geliiden 

to stand 

4 (Ic^C, K. 

id fiai^ jlunb 

id fiiinbe, 
flflnbe 

jitji 

gcjlanbcti 

^te^lrn, to steal 

id) jitfilt, ttt fitettfi. er 
jlittlt 

id) jlrigt, 1C. 

id fla^I 

id jhi^ic, {)?&[( 

HI 

geflD^iett 

©tcigcn, to ascend 


id fhege 

fttige 

gefliegen 

Steetrn, to die 

i4fi(T6c,bu 


idjlir6f,il8r6e 

jlirb 

gefiedffl 

Stititn, to fiy (as dust) 

id jiictt, K. 

tdfh^ 

4 fibbe 

liiebc 

gejlobeu ' 

Stintcii, to stink 

id Pintc, 1C. 

idftaaf 

4 flanfe 

fliiiie 

gejiunfeit 

@tpjni, to push 

idfloir.btt floiic|l,crfti|t 


4 {iic|ie 

fleSe 

gtjlDgth 

to s'trokc 

id lltcicfK, tc. 

idihid 

id Unde 

iirttde 

gelhiden 

®(teittii,.to contend 

id {IwitCf )c. 

idficitt 

id liriitt 

Mte 

gejiritteu 

Stmt, to do 

id t$o<, btt t^ujl, rc dut 

idd^ 

id d^te 

due 

gedan 

'SnSen, to bear 

idtcag<,butrAgfi,Rtrigt 

idtnig 

td huge 

lT.igt 

getnigtii 

Sttffrii, to hit 

id tr(?<,'bii trtffn, ct trip 

tdl^ 

4 

ttiff 

gmefftit 

!Iki(<r, to drive 

id treite, 1C. 

idhM 

id hiebe 

mibe 

geitidm 

SRtdi, to iread 

id tnte, bii itittfi, tt tritt 

4 tret 

id teAte 

tritt 

gctrtlen 

Stitfrii, to drop, to trickle 

id itufe, )(. 

4te^ 

id hpffe 

triefe 

getreffen 

Srinfen, to drink ; 

id (riRfc, K. 

4ira^ 

4 hfliife 

trinfe 

getrunfen 

<33((6((t4(R, to die, grow 
pale 

■d wrMtidc. 1C. 

tdvceblid 

4 bnbiide 

u(rb((4e 

verbi4eu 

to petisl 

id verterte, tu wbic^, 

ft verbiebt , 

idveebm 

4 verbAtbe, 
uenurbe 

vnbirb 

flftborben 

tUertricficn, to vex 

^ vcrtticfit 

elverbR^ 

rttmrpjft 

wrtiiefe 

betbtpjftn 

iSergefftn, to forget 

idwr9«f{r,fcU'octgil|tll,« 

wtgift 

idM^$ 

4 tergApt 

uergif 

wrgeffen 

iGn^e^Ien, to conceal 

id Kt§d{f, K. 

idWT^itt 

4 vertefde 

bcr^dle 

wrtetlt or unv 
tc^Ieii 

Sdintn, to loose 

id bedim, 'K. 

idneelR 

4 wrlort 

uerliere 

berioten 

Siertvf^cn, to extinguish 

4 bctlcfde, t« v«6jd^ 
Of ber(ifdc{i, er 
or betlifde 

idveddd 

4 retibide 

tfribfdeurwr* 

fifd 

verlelden 

SJfrfi^nKen, to die away 
in sound' 

id berfd<tfle, ic. 

(d'vmdefi 

4 wtidMle 

wrfdatie 

betfdeiien 

illcmimn, to perplex 

id oeewim, u. 

idvemitrte 

4 stnuiirle 

stroirre 

stnviat or wc* 
mvrrtn 

SBo^fcn, to grow 

id tradfi< tu D>fidr<^r er 

id wage or niege, bn 
R)Agfi0rnieg|l,ern)2gi 
or wtcgt * ' 

idwudj 

4 nnidfe - 

wadfe 

getuadfea 

SBftgni or aBitgen, W to weigh 

idtM9 

4 Wbge 

toagt or niege 

geiuogen 

Sffiofi^ttt, to wash 

id .bn et 

Wfijdt 
id webe, le. 

tdwni'd 

4w8fdt 

ttafdt 

gttonfdeu 

SBtfien, ('*') to weave 

idiiM^ 

4 wbbt 

ivcbe 

geiuiben 


Always used with ftin as its auxiliary. (®1 Also actiw in the sense of to iet sudden,hj in mcHon. 
'Slttttrtcn, to degtrot/ (active), is also used regular. W 3ut little used, except in the past and 
participle, j is'transitive, and iwejm is intiansitiTe. to fodk, is regular, Regular, 

except with the poets, or when used figuratively. ^ . ' 
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isrixmir. 

UlMUTm. 

ibanL 

Atfl. 

RusmxCTivn 

riut. 

TXPCRAIIVT. 

rARTiciPii. 

ffiiiitn, {*) to yield 

Ubl»U 4 t,K. 1 

lAtti 4 

Uiiukk 

Uiriik 

giwiikii ■ 

Sni'rn, to show 

idin«{c)i. 

NtnM 

'14 tvitfc 

nnft 

gciwlcit 

Seurtn, to turn 

{4 IKttC,> 

14 tmMt er 
naMt 

i^nciUctc 

wtnlt 

jmenttt w'jr. 
nniitt 

©wkii, to sne for 

i4<wtk,taiDnbll,(TiHd>i 


li^nkk 

nirt 

goiHiikR 

Sntn, to become 

14 tHnii(cn|,nM> 

(A ioa» «r 
M»C,X. 

ttnfiett 

wtek ' 

genetkn; (nnsi. 

Scifni, to throii’ 

idtnRihniHc[1l,ftn(dt 

lAnuf 

khvlirfclvuifi: 

ntef 

ptnfm 

SBiiitca to ’mod 


uhmn 

lA i»iink 

nink 


to know 

lEajBaH 

t4wifi( 

i 4 nSsK 



St^n, to will 

mcom 


lAnrltu 

ntffc 


dnki, to nccuse of 

BbjClkK. 

(April 

14 tick 

ttik 


Bicku. (‘h to dmw 

Kt Jick X. 

' 4 m 

• 4 ^ 

]Kk 



"bfKSitx. 

i 4 pDa>e 

jnilngt 

pvingc 

[[timiRgca ' 


(^) Stuhffl, U siifitu, to kttlhfg, IS T^lnt t*J SdiAlt, cic, antiguated, and only io poetiail usage. 


VMM OF THE KCff CoSJWiTlOS 
( CJiiK caUed Diftlar Tcrk). 

In verba of the New {or Weak) Form, tlie 
pcist tense and the past pwliciple arc not pro* 
diiced, as in the Old ConjogatioD, a clmi^ 
of tlie tadicftl \cweU, but ^ menns of the snlfa 
or .t. which aerres as a tMoe eianuienme 
Thus, taking the radical part (It*.) of tcha. 
ffl and afflring tbweto •« or -t, irc get 
Wtl or Wt, to which add the cmhngv. 
and we ha\e (fri + rt + r) or lete, I^,$cd ; 
btftdl or W«fl, than didit pnita, etc. 

The reibs of (he Xew Fonn differ again from 
those of the Old. the foimcr iKiving in the post 
participle the termination •« or -t, inrtend of •«; 
!ls,j((ct(:oi jhrti./rrfiitAf 

Paraoioh or s Verd of thb Sbit Poiijl 

Jutni, to praiic, i» thus conjugated 


ISDlCiUTE MOOD. 

wsr. 

%. 3 # Irk 1 praise. 34 Iretn 1 pnited. 

$« IrtJ. 5 , 

aurtt. 

aUicleitn. -War. ®it(rtinL 
9 btWt. Stoirtw. 

&rWt«, 


riiMBn reRrca 

Siiy. 34 kk g{|i<k I 
have paised, 

Sc kg jtlrli, 
ISrSitgdiCt. 
floT. HSirbabm jtlrtt. 

3k kk gtlgti. 

Sit klitii gtli*l. 


rUKHIXT. 

•%. 94 )MRtjeW(,I]iad 
fstiised. 
Sk^ltt 0 j(Mt 
ffrNtrjrML 
Pfirr, SDnlMlnjiiiiti. 
SkhaibtjiMi. 
©ffatHRjtf 4 f. 


imKieHT.rKt, 
Sinp. 3i| arm loivn, ■! 
shall praiec. 

$v nitll lokn. 

Ft mit (eke. 

Pfwr ahrmtliaWm, 
toitfflrtieirn. 


remiB wiirser. 
Si^. SibtrtAtgilrbtfiitkii, 

I shaU Idle 
praised. 

011 nick gdefiktrii. 
5 r »h{ grlth hsten. 
PluT. Sir nitrtm gcielc 
Ktkn. 

' 3Jt nrctit jfliih 


tw Jflim. Sic jMtktR jiirk 

SUWtSCTIVD MOOD. 


rMsrcT. 

3 iti irk, I may 
praise. 

0uMcj). 

5 iWf 

ShMm, 

3kMfi. 

Sir Well. 


r*»T. _ 

Sdi Irilt, I might 
praise. 

0u IcMcli. 

Fttvlti. 

Riff. Sitlrhtn. 

3 k isket. 

Sn irktR. 


"tr«s» rancT. 
Si»g. 34kkyjt)iilmay 
have pniUtid. , 

Wdljrtrft. 

•Rkr. Sit hkn gclelL 
3 kb*etgtic(t. 

Sir kin jtfrtt. ' 
mtiniE iwrnrttr. 
%. 34 iKih:t«fai,(if)I 
Upraise. 

SSiiKrrtiiMni. 
•ffriKUt ick*. 


mirtnrrer. 

Sing. ^ piitK stIcH, I 
might have 
prnisoi 
0u Istltfl gdek. 

Ft (Hitt gctp&t. 

R«r. ffilc ItlUtta geiett, 
3 k (lltrl gcirt'i. 

‘ Sit gAttcQ gctrft. 
mCRS PERfECT. 

SiJictirtgrltkCiifm 
(if) I shall Imvi 
praised. 

©mvtrttllgeljlilfijkn. 

SilURtcgdck^hn. 
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rnrur.r iMmurccr, ruiuni? perfbct. 

Phtr, Sir K'crtcti (eCcn. Phr, ©iv ^«rtcn gtlcDt 
fiakiu 

3Ar a*{Tt<( 3Bc ti'cttct 3e(t4( 

tIaCcK. 

@ic tvcttcii Tc&cn. Sit ivrrttn gti^t 

^A'VX. 

COSOmOSAL MOOD. 

FUTURE iMPimri'CT. UTURE ranircT. 

Blntj. 3* to&rtc trf'CR, I Snig. 34 wflrtc jrfffrl 

prnisc. tiiilvn, I shouiil 

Imvc prniscd. 
(ot'tn. S>» 

Gr tuilrtc Itffii. Ct wfltbc gcle&i 

Phir. t!Bit wiubtii Irtcu. Plur, SB’tt wftcitn 3t{bl>i 

3r)t nurttt (bkn. 3pc nuctet 

iaitn. 

' Sit ibuttcn Iffkn. Sit tuuiten ^ttck 

IMPmTIVE MOOD. 

WIEICNT. 

Shi^. Sck (tti). praise tiiou. 

Sc(e <r, let btm {iraise. 

Flvr. Ccl'fii roir, let us praise. 

ScGct (iDr), praise ye, 

CcGtii (It. let tliem praise. 

INFINITIVE MOOD. 

PP.E5EST. PERFECT. FUTURE. 

.Spkn, to praise. (SdcGt fiaten, to ScGtii retrbtn, to be 
havepraised. about to praise. 


PABTIOIPDE. 

PRE8EST. IMsT. 

Spkat, praising. (Sc(o£r, praised. 

The Mixed Conjugation 
(EHilraeinff the Irrcijuhr Verhimperhj io oaUed). 

There arc a lew verbs (sisteen in all) which Imve 
a sort of mixed conjugation, partaking of the Old 
Form, in tlmt they change their radical vowels to 
forM» the past tense and the past jwrticiple, and 
at the &amc tijne partaking of the New Form, in. 
tiiat they assume, in the same parts, the iemc-sign 
U and the participial ending -t. These are they 
which, strictly speaking, are the irregular verbs 
of tlie language, and accordingly tlicy are here so 
cln^sscd. They will be found also in tlie general list 
of (so called) “irregular” verijs, which, for the sake 
of convenience, we have inserted. 

Paradigms or Irregular Verbs. 

In order to a bettor display of the irregnlaritics 
of some of Iheso verbs, we append the following 
paradigms. They \nll be found exceedingly con- 
venient for ready reference. Some of these verbs ‘ 
also have certain peculiar uses which require special 
attention. For tliis reason we have, immediately 
after each verb, added a series of explanatory re- 
marks, with copious examples illustrating the 
several ways in wldch tljoy are employed. 

®iiifcn, tv he permitted, to dare. 

IND. Pret. 34 tatf, tn uiffr, fr karf, wit kficftw, iBt 
kfirft. f« . 34 kurftt, Hi kiitfitft, « kuific , wjir 

rttiOtn, itr kuu'tct, pt ruiftci«.--/VM. Paf. 34 Uk gekuift j ^ 
Jwr UUti gtburft.— 34 grtnrft, wir finttw 
(jtfcttift.— Imp. 34 >««rkc kiirffu j RjiriDcctcnkfirfca.— 
PHf.Perf. 3*»frkcgrtutp^nfni, wirnjnktiigrtJitflfinCm. 


Verbs or the SIixed Conjugation. 
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Sub. Pra. 36 liiift, ku tflihft « kStft: *'*'**• 
MAl, pt UlifdL— Arf. 3f^ kihfit, M 
mtifinpnt, ifir ti'iiiH lie tiirilia.— Pof-i^ 1*^* 
jrtuo't; ivu 34 fit** 

MMR grtufft.— /’vf. Imp. 34 iMrtc k«b! urenetM 
kiticB. Put Paf. 3^ wnt Jite, iwrwiwn 
gftuiji 

Coxa, Fat Imp. 34 fttec tflifm , wr ufiiMi >itf«. 

' PerJ. 34 luiikc jikarfi ^l«i, wit »«k» jftinS 

ISF. Pro. SHiftntobe 9«mit 

hlYB, (0 la^e bceQ permitted. 

* Part. Pra. Imirtr, being penoiited.— /W. 
QrtuTft, peraitted. 

ItoJAiiKb OX 5icffB.-This \a\) IS getemllj- 
'to be rendered by ie peruiUtl. Tl»e lUib L 
aiso employed (only in the iwiht subjonoUve, 
bon'cicr) to denote what pmicilg wny te, and mny 
then be translated by soch words na mipit, ««d, 
muld, etc ; thii'.;-®! Mitfit pjt ji frit ewii 
(or mighf) id too late now} 6< tiifw iKlIfi^tiNkfmi. 

perchance k true. Italsosiguidesrdxeed, 
to htia temnDi, etc., ns .— 3f t«f «ut «Hn, l» nudt 
only spetfe ; Cr tnf II 4 tenlttt tiid« nuM«n. lie *wt 
not (or shnld not) woiuler at that. TTIicn O'Cd 
without an mllnitire after It, ono most be sapfdicd 
to complete the consti uction ; thus ;— ft t«f nit n 
lee (tniinica), he is not allowed (to come) into 
the haiiae. 

.tlJiiKii, fokthlr. 

Ixa Pren 34 Mnii, tK faiinft. iiir&«m.4r 
r^t, lie t 0 UU(u.-?ajr 34 )«nnK, en (mltlttr tewK, 
m fwRtfj, ilif haunt, lit liniitcn -'Pra. Paf. ^ Nk 
yldint, nil liittK gthnnt.—i^'t/' $4 MltschnU; wt 
b.iil(ii|rhDiii.-P'iir. Imp 34 lotnt icRKn; ktr wmn 
trann -fttr. Perf. 34 went gdcniit txikn, mr mro 
jtltiitil fiatm. 

Sua -PffJ. 34 Want, m et hnci nw Bwii, 
ik hnnci, fit hnwn.— Aut. 34 ttmitc, (u lenkS. cr 
{^RRit. mu hnnitn, tfir Iruntii, lie tioetcB.— Ants. Paf 
> 34 l<ik gthiiiit, mr ialtii jthiuir 34 Httt 
gefonm ; leii bUtrn gtlonnt.— An/ Imp. 34 uftt frann . 
ant ntnen nnatii — Airf. Fe/f. 34 iont< gdranl |aiw; 
ant wnten gchnnt ktiu. 

CuXD. i’ni. loip. 34 lemit tmma, vir vfiM 
Itniun —Flit. Pa}. 34 nfirtt gtlnnt |aka , aar (notai 
gthiuu bibm. 

IxF. Pra. J!isncii,fobeabIe.— .Asf. (SdnUlaitR. 
to have been able. 

Part. Pm. Xtaiw, being able.— Amt. 9d«ni. 
been able, 

KEUAltlCB OX Aentiin.— Theotigimtl^ficalion 
of tfaicR was U hneic, or ia knom hm ; hence the 
present sense, to be oi liberty to do a tini^, to 


be as :-34 f Jim Itfm WKikii, I can (know 

how to) read and write, Its oliief use now ia to 
indicate bue possibility, and benoe it is often aptly 
^ipUrivi by tlic English my, as:— 8r hum (» wr. 
fitain baba, he may (possibly) have understood it. ’ 
It fflffera, tliereforc, from utittB, when it (tutini) 
is used (in tlK past sabjunclive) to ei:pres^ 
posabiUty; for tUtfdi not only signifies that the 
thing may be, but that it » or rriU be.' 

fHRKR, litre riitfen, has sometimes an infinitiio 
after it, to complete the oonstmctioii. 

9Vrgai, ie k alleged, to have lihtriy. 

Isn. Pra 34 moj, rn isagil, rt nus; mr mrgni, itr 
nijt, k s^B — fkiif, 34 iii(4t(. tu (c } 
mr 4r noAtet, (it tKiiptt,—Prei. Perf. 34 iJk 
^Bw4i,iHr fukii jtnttdiL— A/jf/i. 34 &ai*Mr''w4t| ■'’’f 
lutn gtfflNlt.— Awr. Imp. 34 wtrlt Rtpjtn; witiiHtidi 
urgoi.— Per}. 34 irertt gm(4t |Ahn; air irettrn 

jniRdtbatKR. 

Sub. Pro. 34 Hitgr, m infgrft, a mige; air mrscti. 
4tmigo, {kmlsjm —Patt.^ midtr, lu mcAidb n niMic 
nr ndgn, 4r ^r nir 4 im.-'A/vt Perf. 34 Ii>iht 
fOie^; mr kkn giiiiNli— AI n/. 34 gtiRRStj nr 

Mtm jHnf4i.-A«f. loip. 34 iKrtf mijm; air nrnii 
oiga.— Atrf. Per/. 34 icme genudu Mkn; nir niRtiii 
^(4! 

CoxD Axf. Imp. 34 wtnr m^gcii; icit aittcn 
niim. — Axf. Ptrf. 34 wARt gcnic4i |<kB; »ir 
wbkni gtinnht tulva. 

IsF Pftf. 2)lpjt«. to be allowed,— Pfi/. (5>fnir4t 
to have been allowed. 

Pam. Pra. IDltgcw, being allowed.- htt 
QoiwAi, allowed. 

Rcuarksox IDh'grn.— iRfjtii marks pmihilify 
nxler allowance or concession from another, ns 
Qr SMj Ia4ni, he may laugh— tiiut is, ho 1ms pcN 
Diissitm to laogli, no one hinders him ; (h nio} nn 
hffixr f lenn [nn. he may (1 grant) be a brave man - 
where the p<’aililil!i of his being a bravo man is 
a thing conceded. Kindred to tills arc the other 
Ejgiuficatloii5(eAtoire. iHfUiiatisH, nhk, etc.) usually 
nttribnled to this i‘erb; thus:— ft niA 4 te cegReii. it 
wfyAt rain— Uiat is, tlic causes tliat seem to forbid 
are Ulrely not to opemte ; 34 Bir4ti tS kjatififii, I am 
dUipettd (or iaelinei) to doubt it— that is. I might 
dosbt it Altogether, but for certnin circumstances 
seetoing to forbid ; Ulrgr rt trr 4iiniiid gckit, may 
Heaven grant it ; 34 inog d ni4t lAuu, 1 do not like 
to do it— that is, I nm not permitted by my feelings 
todoitcheeriuUy; eta 

SHuffm, rii Ac obliyed, mvet. 

Ixa Pra. 34 niR;, ru must, cr miii ; nnr mu[fcti, i|i 

[h Arrf. 34 muStc, tu muiiefi, « miijlt. 
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iwr niuften, ((e nmfttii.— Pm. Per/. 3^ ^a6c ‘ 

luit gcmugt.— 3^ ^t{« gtftniiplj mir 
flcmiipt.— F m<. 3^ mert'e miffcn j njit uwitctt 

mujftn.— i"K<. Per/. 3^ n?t«« flcmiipl |<ibtn ■ 'kw wcrten 
gcmuft T)fl£en. ; 

Sub. Pres. 3^ iniiffc, tu mfiff*; wiv imlflim, 

wujjrt, St^i mu?U, tu rniitejl, ir 

muftcnri^r mASict, fw mi\Um.^Pi'e8. Pei/. 
3(i^ gtmitpt; n)ie'^a(cn gcniaft,— 3<^ ^Attc 
gcnmtit ; n*ir fatten gtmupt.—Ptti. Imp. Sc^ jwm niAjltnj 
wir Wftten mfifien'.— .P?d Perf.ti^ wccie gemupe 
rek ttttMR gcmupl ^kn. 

CoND. Fat. Imp. 3^ jcArtc niuffen; wit wfima 
Per/. 34i wArtt scntujt ^afrfn;* tcit 
nunen gtmupi $Akn. • 

ISP. Pres. -IDKtiien, to be obliged.— Stinup^ 
ItA&cn, to have been obliged. 

Paet. Pres. aSujlent, being obliged. — Past. 
®cmu$t, obliged. 

Rbmaeks os SOlfiffett.— The German mAjfcti and 
the English must are very neai'l^ equivalents. The 
predominant sense -of the word is ca'ery where that 
of obligaiion or necessity, and this being kept is 
mind, it* will often be convenient to employ in 
translating it sneb words as h obliged, am to, have 
need to^ and the like. Often an infinitive is under* 
stood with it, as \\itii, I must (go) back. 


nmtKtm fro): GERirAX. 

'39;cn iint $oiitoct. 

trie S 0 ct 'S'lfm fdtil wjApit, f«int fcigciik^ iSlefkAi^ 
iiim unV ciiitm dtdn, itAiienij^tn 
'Krjtc niSljtnit cin^r Hl^eiiinirc flan, iimiKR 

isenn wppi niefrt im €taiik tviirt?!" fTi;gtc kr 
’licit. „!!)a Sic tiu^ tc^tngen/' aiumouctc tcc iDuttcc, 
will ir& (9 S^nen fogen,* ut glonk, it giett teti foldie THngc.* 
^oUcori kPitnti tacAuf tap <c fic nmiun foKtc, unt Sort 'fikon 
fpen^: lAtin ii6« biefen @ltwn ft^wimintn; fonw 

etn Aiif due SnlfccKung von jWAitjig @4fcitt mit timm 
AHStlofen; unt pAk dn gcfctriei<rtt' 
upii tern Au dncni itA^e 14,000 SroiiplAK bccfauft workii 


KEV TO TRAXSLATIOX FROM GERMAN 
(Yol. VI., p. 9T2). 

‘ . ^ TilE'^HUMCRV Asabiak. 

Au Arabiao bad lost liimself In the desert Two daj'she had 
notiJing to eat, and was in danger of dying of hunger, when ha 
at last found one of the water-pits atwliieh tlie travelleni w&tef 
their camels. Here he saw lying on the sand a little leatlieT 
sack. " God be prised,” said he, when he lifted it up and felt 
(it) ; “ these arc, X think, dates or nuts ; how I will reRcsIi aud 
comfort myself with them." In this sweet hope he opened the 
sack, saw what it contained, and cried out, full of sadness, 
• Ah I they are only pearls.” 


OOMPAKATIYE ANATOMY.— Y. 

• [Continatd from VoU VI., p. 848.1 

VERMES (WORMS) (mlijincd). 

This creature belongs to the class Platijhelmintlies . ' 
or flat-worms, and in common with all belonging to 
its sub-olflss, that of the Cestoda, is entirely 
noonshed by absorption, and for this reason we 
have hiken the tapeworm as the type of an entozoon. 
(&cFig.24.) 

The animms of the sub-class Trematoda difEer 
from these in having an alimentary canal channelled 
ont in the substance of an otherwise solid body. 
The belonging to this sub-clnss with which 
we are unfortunately best acquainted is the liver- 
fluke, which occasions the disease called the rat in 
sheep (Fig. 24). This creature is found abundantly 
in the livers of sheep so affected. Sometimes as 
many as a thousand have been found in a single liver. 
The animal is of considerable size, measuring from i 
f to 1 inch in length, and about ^ inch in breadth. 
It is flat, and shaped like a little sole. Its anterior 
' extremity is extended into a nipple-shaped projec- 
tion, at the end of wbich is the sucker, which is 
perforated by the mouth of the animal. Another 
sucker of larger size is situated on the under side of 
the body, at about a quarter of an inch from the 
mouth. This is similarly constructed, but is im- 
perforate, and does communicate with auy in- 
ternal organ. Locomotion, so for as it is needed to 
this animal, is effected by these suckers, which can 
be alternately attached, and also by the general 
flexibility of the body, which has a mnsculax layer 
'beneath the epidermis. Tire mouth leads down 
into a short gnllet, below which the alimentary 
canal divides into two main trunks, which run down 
to tire hinder end of the animal, ginng off blind 
branches in a way best explained by the engraving. 
There is no anus, and this perhaps is not needed, 
on account of tlie highly organised food which the 
animal ingests. The fluke, however, readily ejects 
the food from its branched stomach by curling itself 
up like a little strip of heated parchment, and thus 
sqnee^g it out. Another system of vessels has a 
«ngle opening "towards the tail of the body, and 
runs forward, giving off branches on either side. 
Tin* ^tem corresponds with the water-vascular 
system of the Ttsnia. • ‘ 

This animal, like the tapeworm, is hei'maphroditc. 
tliat is, it ims both male and female organs. The 
development of these creatures is peculiar. Wlien 
the matured eggs are voided from the sheep, a larva 
escapes, which swims about by cilia, and has a 
®y®’ This larva' fixes on the little 
fr^ water snail which is knorni as Lijmiuens 
iruttcatuliiS) and penetrates its skin, and when it 
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has arrived at the Interior, is transfoinea into a ^ as the hi^jer animals, being tubes withiit 
ifiige bag or nvrtc, containing in its intHior manj tubes. These creatures are not hermaphrodite, but 
elongated lerrm called Sidia (after the fanuns die ia^ridoais are male or female. Some of these 
Tfait^ti Bfdi); these produce intenall^ other animals are rmt paiamtic nt nil, and some of them 
daughter Bfidis or tedpfje-shnped animals urith only ondet cwtsdn circBmstanoes. Mas, there is 
long tails, called These once foundinthetropIcilregionsofAsiaandAfricaan 



more escape, not only from their foster-parent or 
nurse, but also from thelt moiluscous host, into the 
surrounding fields, and it is probable that they are 
eaten irith grass bTslieep,.iiid then penetrate to 
the liver, caosiog the rot. In aoconinnee with 
these facts, some of which have been observed 
by Thomas and Leoclart in only recent years, 
it is found that sheep fed on dry land or mi 
the great salt-water marshes are comparatlTely free 
from rot, while those fed up in fresh-water marehes 
are pecnliatly subject to it. The fisease assixdated 
vrith these creatures is of condderabie econoimo 
importance, as in some years it has been reckoned 
that between one and two millions of she^ hire 
died of the rot in Britain alone. 

Braidfls the flukes there is another cdnss of 
parasitio worms called ^’ematok!mi9tia, or thread 
worms. They have alimentary canals of the same 


intolomblepest, called the Drecunnh} ;T/Wi«e«A's. 
This tronUesoRie parnsile is alwap the female, and 
itgninsacccestothebodyfrom water through the 
skin, and tb«i grows and emits its brood, tb the 
great annoyance of its host, often occasioning 
death. When it reaches its full slie it is some feet 
in length, tkngji only of an inch in thioknesK 
It win migrate beneath the skin from one part of 
Hie body to another. Some have supposed that 
these ammab were the fiery Serpents which at- 
tacked the Israelites in the wilderness. The only 
remedy sewis to be to cat down to the worm, and 
having gi^ hold of oue end, to wind it roanci a 
piece of stick. 'W'hen thvis secured, flie' stick 
is left for a day or two, and tlien more of the 
worm's body is drawn out, and a further winding 
takes pfeH*, and so on until tlie vriiole is esfracted 
entire. 
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TJie classes wliich contain the parasitic worms mode of life. Nature, we are told by the ancients, 
may be thns divided:— an^ told truly, does nothing suddenly, and hence, 

I. PJiitj’licliumtlies I 2. Trematwia = though the aiiangeraent best adapted to lapid 

is* Cestodft a tapottoim. locomotion is found in this class, and some of these 



P>e2ii— r (A Sea-worm). It TBANavERaB SEcnoKOPTUB BirwcE. III. pROBOsctsorANFAHr.v AiirEO SPBCifS, 

n‘. Lrreu, subuitfo tbe Boov-WALri akd Ahmestaby Cakal uaid open along me Back. V, DiACitAU SHOW!^G 
Tirr CtBcuf \Trov iv tub LefcK. VL Oral Svcker or a Leech. VII Lo^ClnDI^-AL Sfciion op w EARTH-ttOBM, 
SHOWING TIO ClBCUIiATIOV VUI. DlACBAM SHOWm THE ClRCVL^OK J’f A TrANSVER'iE SECnON OPA WORU At IHP 
End 0^ THE AvniAt. IX. Diaouam SiHowi\q trS TEAmERSB Circvlatiox in* a Loh-wohm (Arenicola) 

Rofb. to Not, in pig. II.~a, comb like gtU ; 1, doisalfeelarA; c,bWMH«of bristles; d, ventral feolei'i; c, cavitv of aliinentaii 
aiial;/,(loisomtc9tiimlYes«W; p,^cutlftl vessel; h, vascuhir loop avting ns n licnrt to foice tlie blood to tlw gills; 
ij plttMb 61 vessels beueath the gills. 


II Xematoliolniiuthes 4. »rouniiwoini3. 

III AcAiitlioce[iliala 5. ~ titornheoded worm. 

' ANNULATA; hinged WORMH 
We liave now arrived at a class in the animal 
kingdom in which the radial symmetry is almost 
entirely abandoned, and the two-sided arrangement 
is perfect. In accordance with this advance we 
find many of these animals gifted with considerable 
powers of locomotion, and it is in this class tliat we 
first fiiid animals which have adopted a quasi-aBrial 


animals reside in that thin medium through which 
the body can be impelled with the greatest velocity, 
yet the, means of locomotion in this class are but 
feeble The instruments of locomotion, the limbs, 
are bat rudimentary ; and though the earth-worm 
be capable of breathing in air, it respires on the 
aquatic type, and, indeed, requires that its skin 
be kept moist to respire at all. Hence, the earth- 
worm alB'aj'S inhabits miiist earth, .and makes it- 
peregrinations above tire soil after dark, whorl the- 


/ 
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sun's rajs,i7hicli wooM ra^ddij dry it np^ an di- 
rected elsewhere, or if it Appear during the day it 
is only when air and edl are both damp wiUi rm 
(Fig. 25). 

lius class aiso introduces ns to the jointed type 
of animals under its simplest form. In these norms 
n-e see tiie beginnings of all the more com^icited 
organs which we find in the lobstec and the bee, 
but they are in a very incomplete^oniditiOD. In 
accordance with what we hare said about the 
characteristics of an animal of a low grade of 
structure, we dnd the teget&tiee rejutitieu part$ 
liere manifested in a high d^ee. the same ports 
are repeated over and o^-er again, sometimes to the 
number of hundreds. In fact, the bodies of these 
animals may be said to consist of a series of 
exactly similar rings or segments placed one behind 
the other, and containing all the parts essential to 
life in each segment. Thus the enrth-womi hasa 
mouth developed in the under side of tBe first 
segment, and an opening in the tail segment for 
the completion of the atimentary canal; but allthe 
intermediate segments form a scries diff^ingfrom 
one another only In site Each segment has its <nni 
nng-like outer wall, its own nervous ceaire, its 
compcrtment of the stomach, its transverse cucu* 
latiHy organs, and its so-called nephridia (or renal 
organs). Insomeofthea’ater-wccmstheiwesence 
of feelers, proboscis, and jaws in the fore part— <w 
of localised g{I]», etc , in the after parts— of tlie 
body, somewhat interferes with tills repetition. 

We hare said that each segment has Its own 
nenoas centre, a centre consisting of two nme 
knots, situated on t(ie under side or floor of the 
■-egment, and sending lateial nen-oas threads to its 
own special ring. It is, howetet, essential to 
individual life that the whole of the nervous eyateni 
should be united, and tiierefore, to effect this, two 
cords run from the two nerve-centres of each 
segment to each of the adjoining segments before 
and behind it. This aiiangement gives ibe'foa 
double beaded or knotted cord of nervous matter 
stretching along the floor of the bo^^ftvityftom 
end to end, Since the mouth jdwajs opens on the 
under side of the body, and the orgtms of sense, 
when present, are necessarily placed in the neigh- 
bourhood of tliis and in the front of the ft 
follows that the nerimns centre, which supplies 
these organs with nerves (the necess.nry carriers of 
sensation), must be situated above riie throat, and 
must also be joined to the next centre lyliig under 
the throat by two cords, one of which runs on each 
side of the gullet ; otlierwise symmetry would not 
be maintained. 

In the symmetry of the nervous system, and fa 
the segmental condition of their bodies, the worms 


are lixe the higher classes of the Artioniata, wbioli 
are re^esented by riie injects, crustaceans, and < 
others. They differ from these in having no ' 
defiidtely jointed limbs, in having a system of 
biood.i^eis completely shut off froni the body- 
cavity, whose whole circuit is perfect, and in having. 
ciliated membranes at some period of their lives in 
some parts of their bodies. Besides these distinc- 
tive characters there is another very geiiemll} 
possesred by worms, and tliat is that the esterioi 
of their bodies, instead of being stiff and haid, is 
soft and flexible. The body-wall is composed, not 
of a homy substance called cliitine, as is tiie case 
in insects; but of a covering membriine, bene.'itli 
which musonlar fibres are placed. Since there arc 
m j^ted levers for limbs, it follows that tlie 
whole movement of the body must depend on tlie 
flenfali^, contiaciilitv, nsd elasticity of ' the ' 
fategmsent, and hence the soft character of the 
outer integument is a matter of necessity, 

The species which stands as the representative of 
the whole tff tliis ciniis, both on account of its 
widesjffcnd oceurrence, and o! the mnltitudo of 
fadividuals of which it is composed, is the common 
earth-worm (LtmMm IcrrettrU). NeverlheleMi, 
tliis is rather an aberrant species of the class than 
its proper type, Its residence in moist cnrtb has 
imposed npon it a different means of locomotion, and 
also of respimtion, from the more tj^iical examples 
irf the Anoulatru The proper type of the clos is 
rather found among those^m-woms which fisher- 
men And fa the sand at low tide and use as boils 
fw fish, and to wliicli tlie names of lob-worm nnd 
log-worm are applied soincwhot indiscrimiiiBtely. 
One of lliese is the Nereis, represented in the 
en^^u^. This worm ebnasts of a great many 
segments; unlike the enrth-womi tlio head is very 
distinct, and is furnished both witJi .mtenniu or 
feelen, and eyes, though the latter .are of lury 
simple structure. The orifice of tlie mouth opens 
on the under side of tlie body. The worm , appears 
fa its ordinary condition to be a very innocent, 
iooffensive, and defenceless animal,' like* the 
ordiiBiy earth-worm ; but this appearance is 
decqjtive, and only arises from tlie fact that the 
powetfol jaws ate concealed. If the animal W 
handled while alive, it will suddenly evert ami 
protrude a formidable proboscis armed with a large 
pair of homy jaws, and with these it will attack 
the flogers of its captor. The probosots while at 
rest is rrtrncted fa the same manner as the finger 
of a glove might be withdrawn by pulling the end ' 
fa from the inside. Eiese retractile trunks are very 
genml throughout tiie families of the frec-movii^ 
s«i. worms, and though In the Nereis (Fig. 25) the 
proboscis 'is only aimed with one pairnf jaws, fa 
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some ifc has seven, eight, or nine jaws. Besides 
tlicse jaws which play laterally, other instruments 
are sometimes attached to the trunk. One species 
has n circlet of cartilaginous bends round its 
proboscis, nnd nnother has a number of horny 
plates so arranged as to form a hie. Among the 
tube-dwellers, the trunk is quite unarmed, and 
must act as a flexible lip to suck in substances. 

With regard-to the remainder of the segments 
'behind the head and proboscis, they are almost 
exactly alike, the external appendages being 
locomotive organs and more or less developed 
plls. 

In the case of the Nereis, the gills are not well 
developed, but consist of slightly protruded thin 
•membranes where the breathing function, is local* 
isod; but in nearly allied forms, these gills are 
developed into branched bundles of vessels, or into 
plates or leaves, into the substance of whicii the 
blood entors, nnd becomes exposed to the inhucnco 
of the surrounding water througli their very thin 
walls. It is sufficient to say that the gills or tufts 
of respiratory vessels are, when present, always 
Iffotruded from the back or nppef side of tlie 
animal, and are sometimes not developed in every 
segment, but confined to certain regjons of the 
elongated body, So in the common lob-worm 
(Arcnicoh) they are limited to the si.xtecn middle 
segments of the body, The locomotive organs 
which are most effective are bundles of hairs or 
bristles which stand at the ends of protnisions from 
the body wall, and which can be more or less re* 
tracted into the flexible papillm which bear them. 
These bundles of bristles are always paired, and 
sometimes there are two pairs on each segment. 
They are brush-like oars, which the animal plies 
with such regularity one after the other in succcs- 
bion. that the general effect produced to the eye is 
as of a series of waves following one anotlier from 
head to tail. Hence the simfle often applied to 
these nuiumls of a galley with its bank of oars, or 
of an elongated cutter with a multitude instead of 
eight oars, is hardly a good one, since the oars of 
these all play in unison, while the bnislies of the 
sea-worm play successively. Nevertheless, the 
romarkjible order which the simile suggests is well 
maintained. These organs are, of course, ve^ 
different from the jointed limbs of the Arthropoda, 
and cannot be applied to points of resistance with 
the same definiteness and accuracy. Yet they arc 
not ill suiled to the wants of tlie animal«, for these 
are always found among the sand and mud of the 
bottom of the sea, and their limbs are equally effec- 
tive against water, mud, or sand. Besides the 
bunches! of bristles, there are fleshy appenthnges 
called cirri; the relation of these to one nnother 


is well seen in the ventral feelers shown in the 
section of a segment of the body of the Eunice. 

The food canal of these animals runs in a straight 
or slightly flexnous course from head to tail. There 
is sometimes a muscular gizzard, and generally the 
tnbe is more or less saccidated—that is, it consists 
of alternate enlargements and constrictions, the 
enhu^ments usually corresponding to one or more 
of the outer rings of the body. From the outer 
wall to the constrictions run partitions wliich 
‘divide the body cavity into a number of chamber'-. 
Th^ partitions are not complete, but are perforated 
so im to allow of the passage' of the fluid of the 
cavity. In some the body cavity, or space between 
the food canal and outer skin, is large ; in the leech 
it 'is filled up, so that the same network of vessel* 
which rune round the stomach, and sucks and 
absorl^ the alimentary liquids into the blood, .'ll*!* 
supplies the integument with blood, and theic 
exposes it to the influences of tlie air. 

Fitnn the foregoing sentences the intclligeni 
reader will have gathered that in the Annulate then* 
are two distinct vital fluids which are shut off from 
one another 

1. The fluid which occupies all the space between 
the f(»d tube and the body-wall, which is of waterj* 
consistence and pale colour, though containing 
albumen and corpuscles. 

2. The fluid contained in the blood-vessels, wbicli 
lias usually no corpuscles, and is of a dark red or 
green colour. 

' In the Eunice (Fig. 25), which may be taken ns a 
type of the circulation in those worms with a distinct 
body cavity, tlie mrangeraent of tlie vascular system 
and the course of its contents are as follow ; — Two 
main vessels run along the upper side of the intes- 
tine. and receive the blood and tlie fluids added 
from tlie nllmcnt from the network of vessels which 
inverts that tube. At the point wliere the dilated 
throat jdns the intestinal tube a large vessel run-! 
round the alimentary tube, while the two vessel* 
before named are united into one large contractile 
v^cssel, and thus continued forward towards the liead, 
Tlie large single vessel does not adhere to tho 
tliroat or pharynx, but acts as a heart to propel the 
blood tcceived, not only from the intestine, but 
also from a vessel which runs along the integument 
of the back. The blood thus derived from (he 
system, both alimentary and intestinal, is forced by 
branches to the head and also round into a vcs.sel 
wliich runs along the floor of the body. Tlii* 
ventral vessel, as it is called, gives off at each 
segment a lateral branch on each side, which i* 
bent into a loop, which acts as .a special heart to 
drive the blood (o tlie network of vessels lyinu 
under each tufMike gill. After being aerated in 
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' Tu vcro folix, Agrioola, non vitae tnntum claritatc, 
sed etiam opportunitate mortis. Ut perhibent qni 
interfuerunt novisstmis sermonibas tuis, constans 
et libens ^tum excepisti, tamquam pro virili pot- 
tione innocentiam principi donates. Sed milu 
iiliaeque ejus prneter acerbitatem parentis erepti 
angct niaestitiam, qiiod adsidcre voletudini, fovcre 
dcficientem, satiari vnltu complexnque, non con^ 
tigit. Excepissomns certe mandata vocosqne, 
quas peiiitus animo dgercmus. Nostcr hie dolor, 
nostrum r\ilnu6, nobis tarn longae absentiae con- 
dlcione ante quadriennium amlssus est. Omnia 
sine dubio, optime parentum, adsidente amantlssima 
uxore superfuere lioaoii tuo: pauoioribns tamen 
lacrimis comploratus es, et novissima in lace 
desideravere aliquid oouli tui. 

40. Si quis piorum manibus locus, si, nt sapien- 
'tibus placet, non cum corpore extingauntur magnae 
animae; plaoide quicscas, nosque doinum tuimn ab 
indi'mo desiderio et muliebribus lamentis ad oon- 
templationem virtutum tuarum voces, quas neque 
lugeii neque plau£^ fas est. Admiratione te potius 
quamtciuporalibus laudibiis et, sinatorasuppeditet, 
»similitudine colamus : is verus honos, ca conjuac- 
tissimi cuiusqne pletas. Id filiae quoque uxorique 
pracce^eriin, sic patris, sic mariti memoriam 
venerari, ut omnia laota dictaquo eius secom re- 
YOlvant, foTmamque ac dgniam animi mngis quam 
corporis oompleotontur, non quia intercedemlum 
pntom' imaginibns quae marmore ant aero dngantur, 
sed, ut vultus hominum, ita simulacra vultus 
imbecilk ac mortalia sunt, forma mentis actemn, 
quamtenere etexprimorenonper allcnam materiam. 
et artem, sed tuis ipse moribos possLs. Qiddqoid 
ex Agricola amavimus, quidquid mirati sutnus, 
manet mansurumque est in aoimis hominum, in 
aetemitate tomporum, in £ama rerum; nara moltos 
veternm-velot inglorios et ignobilia oblivio obmit: 
Agricola posteritnti nanatus et traditus saperetes 
■ei'it. ' , ' 

XOTB8 TO TACITU? (c(m(i»t«d). 

■Chap. XLlII.—foirtuteis. As we might say In slang, “out* 
j ' siilerj.” In Uiis place, however, thv woitI “straugcj*" 
shonlil be ttsed. 

Vnlgm. Tliose who in the mrat modep'n tominology wooW 
1 Ik! called ‘Hlie masses.” 

Cohiin/is rwrtor. “ A’persietent ramonr.” 

.... nttsfjju Tlte construction of this passage is’ 
.not; clear, and the commontators have suggested emenda* 

' Won'S. If we retain the onllnary reading, we must 
translate,,"! would not ventnie to assert that 
' ascertained niiyttilng.” < 

ValehidUwtk. ' A bad state of healtli, i.e., “ Alness." 

' Per nunffoj visetrtJ*. “ Wliich pays visits hy mesBengere.” 

llUpositos cHTsam. " Kesaengers stationed at Intervals." 

‘ yrasfiefKlifj'ilc.rlheEmperor. j' * , • ’ • 

^^eaimjaw odio. “ At lastlbee.of his hatred.” 


Viluthonorc judicioqne. '“As though the choice contoired 
' liDnonr upon hlmselC." 

Tam cncfio et corrwpta, etc. Doinitlaa was so hUuded by 
I dattcry that lie did not see that a good citizen's object 
, in leaving an Emperor monej* was to enstiro the rest of 

, his property to liis relatives. An Emperor wtio was 

not thus lomenibered might lay hands upon tlie whole. 
eSmp. XLIVi— J)«8nfwr?««nii«Wimior. “ IVcll-proportioned 
rather tiian tall.” 

Xlkil meiae. “ Nothing to inspire alarm.” 

7»pfcrerR<. “ He had eiijoyed to the full." 

5pecloms eonlifferunt. This means that though he \ras not 
excessively wealthy, he had riches enough to keep up 
an appearance of dignity. 

Ari^iufRflbiis tt anitcitiis. “liis kinsfolk and fiiends," 
abstract u^ed for concrete. 

Nhn aieuf ei tion IkuH. This passage is corrupt and the 
editions vary. The tending adopted herp gives the 
simplest sense, but it must be imintod out that it la 
coiijectnml. 

ilplromeiifo fenipoinm. " Brcatiting apnoes,” 
^mjiKWamcxiiiriteff. “He rfnn'nccKhe bfwxf of the State." 
Chap. XliY.— CbnsKlaniiA cordes. Among tlte manof consular 
rank whom Bomitiau foully murdered were Civiro 
Ccnnlis (mentioned in a pret-ions cliaptei), Snllnstius 
Lucallus, and Helvidius. Of the women of noble birth 
whom lie drove into e.vsle, tlxe most distinguished was 
ArWn, the wife of Tliiasen. 

Cams Mettns was n famous mformer, but when Agricola died 
his perfidy had only liad one victim. 
ilimllavs wns one of the worst of Bomitmn's tools. He 
was blind and sliauielcss enongh to do the Eiopetor's 
bidding tn all tiihtgs. 

HnsM Baebtus is best known as tlie plundeier and oppressor 
oi the Baltic province. He was tried for liis oppression 
and condemned. 

AUmnam amm. Bomitlnn had a house near the Alb.sn 
Mount, and Tscltua' meaning is that at first Mcssiiluius 
hail no induence outside the Empetor's Dim gates. 
rtifvdU. The v'erb ^ler/iidif, wliich is appositely used w ith 
innounti sanenrinr, does not assort well witii vtun, 
which In one chiuse is itanoinlimtivc. Butanotlipr ami 
a more suitable verb, such as a£l\xU, must be Infcrievl 
lliis flgnrc of speech the graminarinns called cengian. 
^'afeenbenf ar. “ Wei e sot drtwn against us." , 

Xovininis scnnonflias iuis. “ Tliy last words.” 

TaniipiRni pro olriU porliom. " As though doing all a nmn 
can do.” • 

Chap. XLVI.-TIiIr cliapter is one of the finest and most 
digniiled passages in tlie whole of Latin htcratuie. 
(?«aw f8?iip5r«Kbne, Some editions read H imiortalibns. 
But the reading Adopted here better suits the occasion 
and the contexti 

SimfKfudfne. “ With our imitation-" 

Si wotura luppofEef. ” If our nature is stroi^ enough." 

Per alfenam maferiam tt nrfem. “ In a foreign material and 
bympans ofart." 


LATIN READINGS.. ■ 

Oar Space will not permit us to give you in aiiy- 
tliing'likc a complete form the work of other Latin 
writers. But that you may be able to form some 
notion of their^tyle and Matter, we shall conclude 
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by giving you brief specimens of the greatest among 
them. \7e sbail mm only provide ysa viUt trans* 
iations of a fevr passages. The others yon should 
be able to tmderstaod without assistance. 

SALLUST. 

Calus Crispus Sallsatius, ilie Roman Mstorian, 
was bom B.c. 36, and was a contemporary of Ctosar 
and the orator Cicero. At a comparativetj early 
period of his life he began to take a prominent part 
inthepoliUo^ aSaiis of Rome, and filled eeveial 
of the highest offices in the state; but bariog 
amassed a considerable fortnne in tie prortnoe of 
Nnmidia, whither be bad been sent as governor, he 
retired from public life, and having spent the 
mainderof bisdaysinlnmirious ease, he died B.a3i. 

The works of Sallust which have come down to 
us are two historical pieces, or inooograpbs,a3tbey 
are <^Ied -that as, narratives of a separate eeties 
of connected erents—ooe on the coitspracjr of 
Catiline, the other on tlie war witit Jugortha. Be 
is also said to have n-ritten a more complete eon* 
temporary history of Some, in five books, of which 
someestracts and detached sentences are all that 
remain to iis. 

Sallust is the fint Roman aothor who otiUivated 
in bis writings an elaborate and sclLcoDsdoos 
style. His dictbn is by no means obscnra ; but 
he delights in strong antitheses and sb^ nemns 
'eotences ; he also makes a frequent use of the hie* 
torical infinitive in bis descriptions. He affected 
ancient fonns and methods of spelling. 

The " Catllina," from which our firet extracts are 
taken, is an acconnl of a conspiracy against the 
government of Rome by Lucius Sergius Oatilina, a 
profligate noble of broken fortunes, wht^ soKwrted 
by a body of followers in similar ciroBmstaaces, 
discontented and turbulent like himself, hc^ to 
recrnit his fortunes ont of the general state of 
anarchy and disorder atich it was his ol^ to 
create. The character of tlie man Is rigoroisly 
drawn by Sallust in the following lines 
SaitusT.— “ Catiu JA," r. 

Lucius Catilina, nobili genera notus. fuft magnil 
vi et animl et corporis, sed ingenio malo pavoque. 
Huic ab adolescentia bella infestina, caedes, t^nae, 
iisMidia clvilii, grata fuaia; ibigae jiitratiittm 
5uam exercuit. Coipns pattens ineffiae, v^liae, 
supra quam caiqnnm medibile est: animus anda^ 
subdolus, vaiini, cujus tei iibet simulator ac dissi- 
raulator; alieni appelens, sui profusns; aideos in 
cupiditatibus ; satis eloquentiae,8apieatiaeparran. 
Vastus animus immoderate, incredibnia, nhiiis 
alta^ eemper cupiebat. Hone post dominatwoem 
Lucii guUae luUdo maxima invaserat reipnbBcae 


ci^ticBdae; neqne id qnibus modis assequeretnr, 
<hm silH legnum pararet, quidqiiam ponsi habebut. 
igitabatnr ma^s magiaqne in dies animus ferox, 
faraiiiaris, et consdentia scelerura; quae 
utraque his artibns auxerat qnas supra momontvi. 
Inoitabant paeterea corrupti dvitatis mores, quos ' 
pesmm ao diversa inter se mala, Insuria atque 
avniitia, vepbanL > 

N0T2A 

i!(iUKs(Kra.“adlstingulsliedlbmUy.'' SeiMmembnsatnis 
Wiu Stfstii, lo which Cctlllns belonged, bed mode tliein- ' 
adm fsniDiu la furjne; ycon. slid Uie family claiiitcii 
dcKuit from the Tiojaahero, Seigcstni, wlio use lald tn 
!i(veeemelat9ltalyvitli£iu*i. (SnVnsIt, "iBntU,'’ 
r. 121 . ftryeihiqiie, denet leiKl s ipi» Strjia smea.) 
n— li^KBie.adneiiptlve abletlw, '"The ablative of asob. 

combiDGd witli en adjeelire, i> anbjoined to^s 
nbslantirt [Cntlllnt] by uay of desMiiitico, elthff 
inmcdittely oi with the voib uu [u henj, to deaetc tie 
^ qaatity « character of a perron or tiling.'' 01*>d«ig, 
Ommianr.’') 

frato, ** crooked, dlitortetl," u ditttnguislieil from nsb,»)ileh 
TaHnibodtuiteeuence, ■ 

Mo lareMnM, ffieiin,ttc. The way time dllferent siibdan- 
tlw nt thrown tojetlier wltlicut auy eonuecting iifir> 
HdetKachanctcrtsUeofSallust’eatyle. / 

n(tae.‘*aiKl la them”; k., fir rtbiu, the van cud bnilijnA 
ioeatientJ. 

"he hod t constitution,” etc. 

Cuju m liM; ac., odutfitd r{. Saltiiet is fond of time 
sepaUng Om unids. Bo in anotliv poauge ne ilud 
R< euupK, far cKfxsnaiHe nl. 

Shnlater, dininWafor. Sfaitdo Is topntead that a thin; i< 
ittmtitiaaiA; dWntife, to pretend tliata thing is not - 
*1101 tt If, to to coneeel Tbe dilftrecw hetneen the 
^tvohi^vanlntheliac- 

(aod noser rimt^ diwlisulnoju find et. 
Satb-jsnwaroboth used os {l!t)mbstaDtu-ei 5afir(/u8 
eO dt^Hexflae , " he had a lult cieoey of ^qaenee,” “ he 
wufuriyeloqBent” 

Faiit, ‘^pty, desert. T«Fte,”aiiJM •• manetrons, ebrcfcliig." 
IwK fltifee Bulla, as bn^me dlrtalw, {oined almost 
sbroluta power in Hoihe nOtr the brartlooir of his 
lini, Calm Uariiu, a c St. 
itelwn, “ more than eny other man has felt.” 
raw panuW, "lo long na Jic mu pfeparftig," 
ftrt^uiwipartfawei, "didBotcweatoil.' f%«w,flom 
pmh, to weigh, elgolflM “jdad, erteHited, valued.” 
fVnrtletbo jenlUw of price; so in tbe "Jujuitlis;' ’ 
dnn tii, J/tjue jwisf ttejae nurfC Aciere, "to hold 
Botlw an esteemed nor holy." 
faopis w'jbwiliam, ” wont of property." 

Jrttin, at, Oe tvfl counes be hod taken to. Tlio ■' 6ei/n , 
«rf'*.'»t(!.vlawbKli‘'iu«ii{«e»i«Biin«mi«." 
Imcnif^aq "conlraiy one to the other," 

Tte plot was fortunately discovered, mainly by 
the vigilance of the orator Cicero, who was one of ’ 
the consuls at tile time. Catilina fled the dty, and 
put himself at the head of an amy he liaci raised. 
An army under I^etteius was sent against him, and 
tiie final tow was dealt to the plot by the death of 
Catilina in the battle described in the fbUorving 
extract;-* 
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Sallust.—" Catilika,” lx. 

Sed nbi, omnibus rebus cxplonitis, Petreius tuba 
X signum cbt, cohort cs panllntim incedere jiibct : idem 
facit iioslium exercitus. , Postqimtn co .veutum est 
undo a forentarlis procHum committ i posset mnxinio' 
clnniorc oum infestis sigiiis concurrunt ; pila omit- 
tiint; gladiisrcsagitur. Yctcrani, pristinae virtutis 
momorcs, comiuinus acritorinstarc : iUilmudlimidi 
rcalstuiit: maxima \i certatur. Intcrca Gatilina 
cum expeditSs in primit acic versari, Inboratitibus 
siiccnrrcrc, integros pro sauclU nccerscre, omnia 
proridere.Tnultnmipsc pagnarc,snopc hostem ferire; 
strenui militls ct boni impowtoris oflicia simtii cx* 
sequebatur. Petreius ubi videt Catilhiam, contra 
acratuscrat, raagnavitendore cohortem practoriam 
in modios liostes inducit ; cosque perturbatos atquc 
alios alibi resistentes interficit. deinde utriraque ox 
Intcribiis ndgreditur. Hanlius ct Facsulnniis in 
primis pugnantes cadunt. Pcstquam fusas coplas 
seque cum paucis rolictnm ridet Catilinn. mentor 
gcticris atqne pristinac dignitatis in confertiwiinos 
liostes inenrrit, ibiquo pngnans confoditnr. 

XOTES. 

/rosdiin cwrdtia, the army of the consplmtara irith 
St Uiclr Itend. 

Teittina tst iiwfe (supply <» locum), “when they had come to s 
]>1aec whence," 

l^wilurU (dcr. /m ), " light troops who fought with mts'.flo 
weapons," 

Ckmrt, tk fthlstivo of inAnuer. •" The shlattve of n suWoti* 
tlve, in conneetioa wiUi nu a<ljectlvc, denotes the 
accompanying circuinslancci under which n thing i4 
done. SometlmM the prcpoiiUon cum Is added,” (Mnd* 
vlg, “Latin Gramnwr.’') 

Infills, “hostile.'' So “opposing" of Cx«r (“Bello Galliw," 
‘lii. fil), }c(rioKn{ii/»dsdpnlsco»tlferiinl. 

Conc«rr«nl— pilooniKlKnf. Tlie short disjointed sentenros nre 
clinractcrlstic of the writer's style, nnd odd force snd 
vividness to the description, 1 

‘ Jnslnrc, the historical inllnitiro. Alsoofivoiirllc construction 
wiUi SalbM, ns noted nhovc. A few lines below we flnd 
a nmnbor of them. “The present fnflnitive is often 
used in the description of actions and emotions thnfc 
follow in rapid succession." (Madvlg.) 
flhV'the other party”; w.''the enemy." Oftiro things, Bfe 
always vatm to the more rciimtc. 

Eq)cd«ts, lilcrfiUy “ unimpeded, dlscii8flgcd''J nnd so “light' 
armed troops." 

Conjranc, “difl'crently fiom what lie lind thouglit he wonUL" 
' Ac, oruiowf, is found in the same way after #ceii»,(iffw, 
etc. 

.’irHjna vl Unikre, “ exerting lilinself rigorously. ” 

CoKortm frathriam. The piched body-guard attached to tlio 
getieral was so called. 

AiiWfdilii, “some In one direction, some In another,” 

In primis: cither “arc among the first to fall," or, " fall fighting 
among the foremost." . , 

Confiriisslmos, “tlic part where the enemy’s ranks"— that Is, 
flic army of the republic—" w«e Giickobt." 

The “ Jtigurthaj" from which our next extract is 
taken, is an account of a war. waged against a 


Nnmidiftn prince of that name, who had endeavoured 
)>y trcachci^' to seize the possessions of Ids kinsmen, 
to whom the Boman people had been appointed 
protectors. The extract describes an episode in the 
xrar, part of an engagement’ between the troops 
commanded hy Jngnrthn nnd Bomilcnr, and the 
Itoman arinjr under MetelliiS 

Sallust.—" JuauBTHA," Hi. 

Eo mode inter sc duo impcratorcs, summi riri 
ccrtalxint: ipsi pares, cctorum opibns disparibus. 
Nam Metello virtus militum erat, locus adversus ; 
'^Jngorthae alia omnia, pract-er milites opportune. 
Bcniqne Komhni, ubi intclligunfc neque sibi perfu- 
pom esse, nequo ab hostc copiam pugnandi fieri, et 
jam die vesper erat ; adverso colic, sicuti praecep- 
tnm fuemt, evadunt. Amisso loco, Numidae fusi 
fogatique, pnnei intcriere; plerosqne velocitas et 
regio liostibus ignam tutata sunt. Interca Bomilcar, 
quern elephantis ct parti copiarum pedestriura 
pracfcctani .nb Jngurtha supra diximus, ubi enm 
Hutilins practergressus est,paullntim sues In aequuro 
locum dcducit; no dura legntus nd Qumen, quo 
pracmis'Uis erat, festinans pergit quietus, uti res 
postuhibnt, aciem exornat; neqnerc mittit, qnod 
ubique liostis ngeret, c.\ploi are. Bostquam Rutilium 
consedisse jam, ct nnimo vacuum, accepifc, slraul' 
quo ex Jugurtlmc proclio clamorem augcri ; veritus 
lie legntus, cognitit re, laboinntibns suis auxllio 
forct, acic-m, qnam, difBdens virtiiti militum, arete 
statucrat, quo hostium itincri obficcrct. lAtiua 
porrigic. 

b'OTES. 

OpibHs, either a descriptive ablative, or an ablntl\-e nhso,utD. 
0|5»rta«fi (oh j»riii»), “ojiroAile the haibour," and », "con" 
veuicuU" 

Blew the old fonii ofllio genithe (lief, “the evening of the 
day" 

Adierutolk, aWatlvc of place. 

<?woif Supply JMthasereMvith both of these, “What 

the enemy was doing, and where he was doing it.” 
Awi«(»nico«m,“frcctl from anxiety." rncnintt governing on 
aUative, as if equivalent to the iwrticiple of a verb 
aipiifyiug deficiency, wJilcli, according to tlte regular 
rule, would take an aUallv'C. 

ProHio, the iwit of tho field where Jngurtha was. 

Sub oHxiffo, double dative. 

Arete, **In close array," 

KEY* TO TACITUS (condn««d). . 

3T. Now those of tho Britons who were lodged upon the 
ildges'of the hills and had hitherto no dime in tliccncowilcr, 
atsiiWiig llio EnitllMS'i of om forct., mul Ikbui 
to dtwjiit OTtllyniicl to mrroiind lliom in too 'ear, wMsltoey 

b-eio urging tltetrvictoiy,TrlieuAgrieo]a, ulioliatl aitpieliendeil 

(W« wy rlcalgn, ilcimtolitd to engage tlwn four sguodrons of 
lumc, micli BS ha^liBd rMtwd for too eintigtncies of mr. 
Tto nwto fvuiOBbly tlioy liad Bdnmted, tlie mole keenly iva. 
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■they repulsed. Thus Bsainst tlio Britons tliem^\es thor 
•own derices were tamed’ ; and by the order of the ^nernl, 
tlie squadrons of cavalry -whicli ‘charged m front, -wheeled 
about an'd assailed Uie enemy behind. Then in truth, the 
open field presented a spectacle piodigioud and tia^cat, inces* 
sant pursuits, wounds and captivity, and the ^eseut capU\‘es 
.ahrays slauglitered, os often as others occurred to .be taken. 
Jfowthe enemy behaved Justus they happened to he prompted 
b 3 ' their several luiniours. Sometimes tlieyfled in large troops 
with all their arms before a snialler number that pursued 
them; others, unarmed, ruslied into penl, and presented 
themselves to instant death. On all sides lay scattered.arms 
aud carcases, and mangled limbs, and tlic ground uas djed 
with blood. Nay, now and then oven b}’ tlie vanquished was 
exerted notable ivnitli and bravery. When onco tliey drew 
near the wooua they rallied, and thus circumvented the fore- 
most pursuers, such as, without knowing tlie country, had 
rashly veutured too fhr. We must hav’e sufTcred same notable 
disaster from excess of confidence, had not Agricola, who was 
/assiduously visiting every quarter, ordered the stoutest 
cohorts lightly equipped to range tlieiiiselres like a party of 
huntsmen, also some of the cavalr}’ to dismount, aud enter 
the straiter passes, and the rest of the liorsc, at the snute 
time, to beat tlio more open and passable parts of the woods. 
Now, as soon as they perceived our forces to continue the 
pursuit wiili cloec ranks, they betook themsebes to opai 
flight, not in marching order as befbre, no one man regftrditig 
or aivaltmg another, but scattered, and avoiding each other, 
they all made to places ibr remote and desert What ended 
the pursuit was night andasatietyofsbughtcr. Of thceuemy 
were slain ten tlioiisand There fell of our men three hundred 
and forty, amongst tliese Aulus Atticus, eomliiander of a 
cohort, whoso joutliful heart and ncry horse hurried him into 
tliC midst of the enemies. 

9S. It UBS indeed a night of great joy to the conquerors, 
both from Mctorynnd spoil. The Britons, who wandered auud 
■the dismal wailings of men aud women, dragged along their 
wounded, called to sudi as were unhurt, dosertad tlicir houses, 
nay, in mge even set them on fire , made choice of lurking 
lioles, then instantly foisook them. In turn they took connsd 
together, then each thought for himself, sometimes, at the 
sight of those dearest to them they were cast down, oftencr 
exciteil to fur}’. Nay, it was certain tliat some imirdered 
tbdr oliildren and wives, as an act of compassion and tender- 
ness Tlie next day revealed more fully the result of the 
victor}’ , on all sides a profound silence, solitary hills, houses 
smoking, and not a living soul to be found by the scouts. 
When fiom tiiese, who had been dcaiiatchcd ereiy way, it nas 
leanit tlmt whitherthe enemy hud fled no certain traces could 
be diBCOi'ered, and that they hod nowhere mllieil, it being 
impossible now the summer was passed to extend the war, he 
conducted Ins army into tlie borders of tlie Boie&ti.Tnv 
After he had there received hostages, he ordered the admiral 
of the fleet to sail round Britain, For this cxpeilitlon lie was 
famished -wilh proper forces, and tenor preceded him. He 
himself the while led on liis foot and hone with a slow 
pace, lliat thus tlie minds of the newly conquered tribes might 
be awed by the actual slowness of his mardi; he then lodged 
Ins aniiy m winter quarteis Tlie fleet, too, with fhvoinsble 
weather and great ikme entered the harbour of Tnitnlirunj ; 
for tlience it liad sailed, and coasting along the nethemost 
shore of Britain, thither returned. 

80. This cqurse of events, not exaggerated by any boastful 
words in the letters of Agricola, Domitiao heard, bs was his 
wont, with joy in liis countenance and anguish in his soul. 
His heart indeed smote him tliat' his late mock tmiinph over 
the Gci’mans was held in public densioti ; as to adorn it be 
bad pnrcliased a number of slaves, who were so decked in 
.■tlieir dress and Jialr as to resemble captives In war. But here 


a nctory jiiiglity'aud cei-tain, gained by the slaughter of so 
many thoiisifnds of the enemy, was celebratetl w;ith vast 
applause. 'Terrible above all things it was to Aim that the name 
of a private man should be exalted above that of a prince. 
In TOfn liad he driven into ohscnrity the pursuits of the forum 
null the lustre of civil accomplishments if another possessed i 
the glory of war . other successes might be overlooked ; tlie 
valour of a great general' was a quality ivorthy of an Emperor. 
Tortured with these anxious tliouglits, and harassed by Ins' 
secret reflections, a certain indic.itIon of a sai’Uge/piirixise, he 
at last judged it the best course, upon thix occasion, to reserve 
lug hatred till the fever of renown and tl»? ‘nffuction of the 
army liad cooled. For Agricola held yet tUb adniinistintion'of 
Britain. , '/>■„' 

•ID. To him therefore he caused to be decreed in the Senate 
Ihetriuinphaidishnetions and the honour of a statue crovrued 
nithlauiel, with whatever else isbcsbowcd instead ofatriumph, 
heightened with many expressions of honour, and lie,dircctot, 
luoieovcr, a general cxi'cctation to be raised tlmt to Agncola 
wvis destined the jirovim.'e of Syria; a'provlnoc rescii’cd for meu 
of special dislinctioii, then vacant by tlio doatli of-Atillus 
Rufus, R man of 'consular rank. Haiiy there were who 
believed that an impenal ficedman, cniploj’cd on,coiill«' 
dsnital misBiuns, iras desjintched to Agncola, and' carried 
him tlie ordinance, by winch Syria wa^ otfered to 'liiui, witli 
onlera to deliver it to him. weie he still In Britain ; tiut the' 
fteedman met Agncola actually crossing tho channel, and 
without once sjieakiug to him, returned directly to Boinibati. 
It IS unccriahi whethci tins account he true, or only a fiction 
framed in accoidnncc witli the cliaracter of tlic}>rinre. In the , 
meanwhile Agilcola hud surreniiei'cd the inormc'e to his siic*, 
cosbor now settled lu peace ami .security. And to preveuthis 
aitrymto Rome rmising attention fiom any crowd nnd con- 
course of people to meet him. he shunned this obscrvanceraf 
liu friemlB, and came Into the city by night /and by night, as 
lie wasOirected, went to the palace. Ho was llierencchniby 
the Emperor with a hasty embrace, tlicn without a ward said 
mingled wilh the ctwd of servile cmnilcrs., 3Ioreover,,ln 
order to soflen -with other virtues his character as a soldier, a 
riiaracter distasteful to civilians, he resigned himself entirely 
to repose ami ease. In his dress lie was modest, in iilsconvcr- . 
ution easy ; bo was Rpcemp.mied usually by one or two of Ills 
Iheuds. liisoimieh that many, such espcc'inlly as are wont to 
judge of gi cat men by their ostentation', when tliey iiad beheld 
and observed Agncola, soiightto know the source of his mighty 
Jlnnc, while but few could account for it V 
•II. Frequently during that period in Ids absence was he ' 
arensed before Donutlao, and hi Ids absence acquittnl. , Hie 
cause of his peril wns no crime, nor complaint of any man he 
Imd injured, but the oflbnce Ins virtues gave to the Emperor, 
the greatness of tlie man, and that ^vorst clUbs of enemies, 
Uiose wlio praised hiiii. Horenver. a crisis of the com'moii- 
wenlth then ensued mich ns would not permit the name of 
Agricola to remain iimncntioncd ; so many were -tlie armies 
whidi were lost in Hsria, in Dticia, in Germany, in Fauuoiiln, . 
by Gie recklessness or con-unliee of the 'generals ; so many 
were the men of war with bo many cohorts ovcrtliTouii and 
taken. 'The question was no longer one of iimintauiing the' 
limits of the Einjure and guarding tho river bank, but of defend- 
iug the -muter quarters of the legions and our omi tenitoi ics 
Thus, when losses fbllowed losses in n coiitlniinl train, when 
every year wasmavked with deaths and disasters, Agneobwas 
demanded ns general by Uie voice of the jiopnlaee. All men . 
were compitring Ins energy and flimiiess and Ills iiiiiid trained 
In war with the sloth and timidity of the otliera With these 
discourses it is certain tliat even the ears of Domitian liitnself 
were attacked ; whilst all the best of hU fieedtiien out of pure 
afibetion and duty, tlie worst out of nialei'olence and euvy, 
-Urged on -Uie Emperor, already prone to take tlie worse course. 



GREEK. 


Ill tliis iimiiner VrUS Agiicolfi, n« tliroiigli luh o\\it rirtitM 
.!!( througli tliQ f.uilts of ot1ioi.‘>, hurried headlutig upon glor}\ 
42. The year was how approarliiiig when Agrieola wav fo 
caeb lots for the |irocottvu1»>]ii{i of Asia or of Afiicii; Kml>n6 
Civic^ had been Intel}’ iiuinU'U''l, Agrieohi did nob wnnl fur 
^^'arlllllg, nor Bnmituin fur i>iPcrdent. It liapiiciied too Umt 
d'l tniii-pcrsons, fatiiill.'ir wilh the tlioiights of the Uniiieror, on 
tlicir own .iccouiit nsked Agrieola wlictlier lie meant to go to 
the provinco, At fiwt iiideinl soiiicwhat vngnely they began 
lo ckUiI a H(o of tninqulllity and repose ; aiion they prolfeied 
t heir good oTiccs in making good lim excuse ; at last, throwing 
oll'alldisgiuRC,and pioecediiig alotioe todissuado and (oiniimU 
date Iiliii, they hioiight him bcfuie BomltKaii. Uc, already 
t’lpiipped wiUi pretences, and assumiiig a mien oflinnglitincss, 
not only received tho iictltion of Agricola io he excused, but 
wiioii he gta.'ital it.sufl'ercd liuiisclf io he thanked, and nos not 
iisiminedoftliciiitidioiis character of the farunr. ToAgriroln, 
honci'cr, he did not give the haUiiy nhicli was uoiit to be paid 
to A man of proconsnlnr rank, .and which he iiiniself lied 
giaiitcd to some, either afrront'Od that it not asked, or 
lostiaincHl hy his own guilty titiiid, lest he should apiicar to 
imve \wpwgbt tkit wMoh he bail foibulden. liisyietwllMr i\> 
liuiiiaii nature to linte a man yon liavo injured. Now the 
temper of Doiuiluiit, hasty to ongutv the more inccoucilable 
the more it was couccalcd, wnt yet softened b}' t)ic pmdenee 
and modemliau of Agricola, hiumnsehodld notcliallciigcfonie 
or fate by pcn*cr8ity or by any vain ostentation of liberty. 
T.et those take notice wlin iiru wont to admire tlltng^ foi- 
bldden, that cwi under evil princes great men may exist, and 
tiiat compliance and scir^rcstniint, piovided these be accom* 
innlcd with application and vigour, may rise to tbo satne 
height of glory, wlutUer most men liave climbed by steep 
liiiUis, leudcring meanwhile no sorvice to tho State, and bare 
become notorious by an oflbetivc <lcath. 


GREEK. — XIA^ 

ICorifinvwi /roni p, 0.) 

THE HtESBNT AKE lilPERPECT TENSES, . 
ACTIVE VOICE. 

’The present tcjise-stcm is formed in many 
different ways from the simple verb-stew. We 
can only here roughly catalogue the various 
aiRxes as follows • 

(3) In -fii verbs, (a) sometimes the verb-stem is 
found without addition; sometimes the stem is 
formed (&) by reduplication, c.g.^ <n-<rTa-jm gives 
1‘iTri)'fu ; (c) by addition of -vu, e,g., Schc-i^u-fu ; (<?) 
by addition of -wjj, e.tj., 

(2) III -6> verbs, variously, by addition of -w, -o-«o, 
IM, -TO, ,by reduplication, and by insertion of a 
nasal, c.g. Acy-o-o zz \iyw, 3o-<rKO-o r= iyep- 

2 / 0-0 = dyefpw, = Tifuia, etc. 

^ The imperfect stem is formed from the present 
stem by prefixing the augment. The personal 
suffixes are those used in all the sacondarj’ tenses. 

VoOABUbARY. 

’A 7 opfv», 1. harangue, I' - ’ ivilptas <txnv, fo be 
say. ■ ' ignorant of. 

'Aweipor, -ov (adverb ’AiroTp«w«,'I tom 'away, 
' &w£/pft>s), unskilful ; turn from. 
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'Airo^ei^u, I fice. \ 

’'Aporpov, -00. ri (Latin 
arntrum), a plough. 

Ttwafasy geneitnisl)', 
nobly, bravely. 

Aeio^s, -fh ’6y, fearful ; 
Th Sfivio, peril. 

^Er^poV, -a, -oy .(Latin 
aitcr), another. 

‘'Exai, I have, possess. 

"Ion, ill order that [with 
Mibjuncfive after a 
principal tense; with 
optative after an his- 
torical tense], 

KnAXor, -owr, t6. beauty. 

Ke^ai, I conceal. 

MotftriKil, ’i)s, art, 
music. 


"Orao, when, whensoever 
[w i t h subjunctive, ^ 
indefinite].' 

"Ore, when [with indica- 
tive, definite], 

OuT«? (before consonants, 
owT»), thus. 

IIAijo-iaCci?, I draw near, 
approach. 

Rpiiooia, -as, fore- 
thought ; irpSyoiav 
(yeio, to care for. 

UpiunriirTw, I fall to, 
hapi>cn, befall. 

Stoo-ioCw, I livcin uproar, 

I disagree. 


Tc — Kaf, both, as well as, 
and — and. 

Exercise 72. 


Translato into English 

I. Ai^o liSio wpur tt;o ir6\ty ayutKTi, 2. Bue aporpov 
iyerov. fi. Xo/pw^ueo, £ waTSfy. 4.*ns :^5w (sc. 
ffdXXos, oroo lx? creii^pora. 5. Ol woXirai Toht 
yifiovs ^vXarrivTm'. C. ‘Erorpor haipov (ppovnC^v. 
7. nar^p T€ ftol vp6yoiay rlifoaio 

wBiSe/ar. 8 . '0 ypofifiirav &irttp»s oi ^Keituv 
0. T&r Tpoir»r«rTO^«r t^xo^ ytpyttibfg (p^pe. 10 '0 
vtur Tip roTpi pSSoy ^epeu tya X«^P?* 
iFsrpl fi66oy l0epEv, too xaip(’<- 2ofKpiT7j5 Sunrep 
4ylyyuin(fv ovros tKtyfV, 18. "Ore of "EXAijvts 
ol fiip^apoi a7rt<f>svyoy. 14. 0eptOTiiifATrr 
teal 'ApirrelBriS wore 15. Of AoKcStu- 

fUym fiOuffttcT}! ttTrefpwy tx^vtriv, IG, ’AiroTpf'irwTe, 
S 9(oi, rb Seio^o Bip* r)pQy, IT. cTopoo 
4y Kttpdfif yovv, fiXXn Ryopfvwo. 

iT..5.--The subjunctive of the first person plural 
expresses an exhortation (=the imperative), c.^., 
X«fp«/tfr, let us i'tgoice. 

The imperfect often denotes a repeated act, and 
roust sometimes be rendered with tlic aid of the 
verb io accustom ; thus : Ixeye, was accaisfomcd 
(«sc^ io speak The optative, as expressive of ? 
mUh, may bo used as a softened imperative, as 
’AwoTpeVoiTc, etc., 0 that you would turn aicay; 
tliat is, turn away. 

Exbr'cise 73. 

lYanBlate into Greek 

1. Tliis road leads to the city, 2. Two horses 
drivo the plough. 3. IVomen are beautiful when 
they have good sense. 4, The citizen keeps the 
laws. *5. The citizens used to keep the laws. G. 
Keep the laws, 0 citizens. 7. My father takes care 
of my education, 8. My mother and my sistms 
took cafe 'of my education! 9. The citizens nobly 
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bear the chances, that befall. 10.' The mother A'ya/i^/tvwi in'{\viffw. ■ 6. Oi "EXAiji'ej avSptt^ 'iroXAi 


brings a rose to the father, that he ma; rejoice. 
11. The sister brought a rose to her brother, that 
he might rejoice. 12. The daughter, the moth^, 
and the father disngi'eed. 13. Do not (0 that yc 
‘Kould not) disagree, 0 parents! 14. The boys nrere^ 
rejoicing. 15. My sister nns rejoicing. IG. The 
young man is ignorant of musio. 17. These girls 
are ignorant of music. 18. Those Tvbo are unskilled 
in letters, though they have eyes, see not. 19. Those 
women are unskilled in letters. 20. Two men are 
fleeing. 21. He conceals his thought in his heart. 
22. When the barbarians approached, he fled. 23. 
May the gods (opt.) torn the danger from us. 

. THE EDTURB TENSE AND FIBST AORIST, 
ACTIVE VOICE. 

, The stem of the future is formed from the simple 
stem by the addition of ff : e^., au«, ^v(r'. AtW' is 
tile stem of the future ; subjoin the person-endings, 
Mvd yea. base, the. tevi*e. vn fiiU. 

> The first aorist stem is formed from the stem of 
the future by prefixing to that stem the augment; 
and affixing the person-endings, as gh’en in tho 
paradigm, we obtain the tense in full. For oram py 
tlie future and first aorist of iyopevu awi thus 
formed 

oyopfi/-, Future, iyopiuff-, Ayopeiiffo), .«», •«!, etc. 
iyopfvff; Aorist First, i-ayoptvC’ =: ^yoptwr-, 
iiyipwaa, -at, •?, etc. 

VOCABULADT. 

*A$\i$(ia, innocence, in- messenger ; hence our 

noouonsnoss (4, not; anyel). 

injury). I plot 

'Ayaninpuv, -ovoj, 4, against. 

'Agamemnon. "Eo^aTOT.-ij.-ojf, the last, 

both. extreme. 

'AitaXiu, I free from (4ir4 'Ikctc^w, I implore. 

and Ailw). Kol, even, also (in Latin 

Ao«pwo»', -pu, rb, a tear. ctiam), 

AibAvu, I put an end to KaToAtfw, I destr(^(ifarB 
(Si4 and Ai}«). njrd Av«). • 

Aik(!(c 0 , I . judge (Ebn], Ka’3(ti'<vtf,laminda]igcr, 
justice, judgment). I incur danger. 

AifjRorfis, -pv, i, a judge, MTjpiw, I owe a* grudge 
*^KypKas, -ov, 6 and a I am angry with. 

descendant, offspring, •on, that, 

"Efcrap, -oppy, 4, Hcrtor. n\aT6?ai, -tey, Platsea. 
Effayy^AXw, I announce, Srparfa, -or, an army, 
report (fiyyeXoj, a ^irrcva', 1 plant. 

Exebcise 74. 

Translate into English : — 

1. 0/ irTpartSTai rijv ir6\iv avh r&v mAffUay hr^ 
\ieovtnv. 2. 'O^ XfU*^!** &vBpuitQs koI rots 4icy4roiy 
^irTev(r«i. 3.- .'0 fiyyeXPs 4ir^fXXf tpTs jraXirmi, 5ti 
o^TTPXe/twt (TTpaTstijiiOTi imPovKtlffaitv. i. ’AxiAf^h 


I’p'Xi'P'Bi'. G. Sw/rpdrqy ovj^. Uereutre Tots' 5iKBcrT45 
^ero iroXXSi' ianpvap, iXKa,' irttxreiiras rp Irvtpv afiXcc" 

jGris EK{i'S4i'eu<r6<Tbt' ^itxbto}' Kivivvov., 7. Sifea^p, 
vp\y av &inpoty nvBoy oKoiays. .8. Oi AoKEGat^vto. 
nXsToieis KBTc'Xirp'av. 9, Tis tiv jriarevirm (viartvireu) 
•^evarp , 10, 'AKovctus,(hco6aew) fiou', & tpiKt. 11. 

*0 fiyytXos 4«^yyeXX«y, oVi of ToXe^ioi,Tj 7 orparf^ 
^m/SovXevcrBier (^irifiovXrvrreiai'). 12. ’'AKoucr^t' pov, 

S 13. *£TBipps eraip^ marevairti)'. 14. T^t*' 

nSAiy \tyov(Ti p.4ya.v Kipivvey KivSvptvaat, 

Ifote. — nplM So, before (with • subjunctive or 
optative when referring to the future, after negatii'o 
aintcnces) ; &p refers to a condition expicsscd or 
understood. 

In the exercise ^v^yyeXXE is the, third person 
singular of the imperfect indicative ; the tj between 
«r (<»i) and the verb is tho temporal augment, 
formed by lengthening the o, the first letter in the • 
*<tnb tfyytXXip. ia^io uTti tVift wagwftsA. 

is formed by simply lengthening the i. 

'EiridpoxrvffBtrv is optative because the sentence 
expresses the reported st.ateraentof another person, 
7.(5., is Oraiio Obliqtut. In English- w© express this 
by changing tho tense to the past; Greek alwaj's 
keeps tlio same tense that would have been used in 
Jiceta, but changes the mood to the optative. 

' E.VERCIBE 73. ' ’ 

Translate into Greek 

1. The general will free tho city from the enemy 
(plural). 2. Good men plant for their -offspring 
also, S. Tho messengers rep(5i-t many tiling, 4. ' 
Tlio enemy plot against the king. 3. ihe enemy 
plot against me. G. I shall announce many things 
to the citisens! 7. Achilles will be angry with ’ 
Agamoronon. “ 8. Thou art irngiy with thy brother. 

9. I was angry with the enemy. 10. I vrill entreat’ 
my judges. 11. The good citizens will not entreat 
tbdr judges. 12. The enemy arc destroying Platrea. 
13. ’Tho soldiers will destroy Platsea. 14. The 
soldiers destroyed tho city. 13. Hear mo, 0 my 
offspring, IG.' One friend will believe another. 
IT; One friend did believe artothor, 18. Thou wilt 
believe. 19. They.two belie\ud. 20. Wo- shall 
believe. 21. The soldier prevails much 'by. his 
valour. 22. I prevailed much hy my valour. 

THE PERFECT, PLUPERFECT, ASD OTHER TENSES. 

riie perfect stem is foracd 'frbm the simple stem 
by adding k and prefixing the reduplicative au^ent, 
as Xw-, XvK-. Xe-Xvfr- ; the tense itself is lormed by ‘ 
adding to the stem the person-endings.. We arc now- ' 
speaking exclusively of the' active voice.’ Observe 
that as V is in general the sign of the futifre and' 
the first aori^, so is k generally the sign, of the 
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perfect and tlie pluperfect. Qualifications of thc!^e 
statements wtU appear as wc proceed. 

To form the stem of tbe pluperfect, prefix c (o 
t\ie stem oi petiect. TYvms, to \t\w- ’we picftx 
€. and produce cAeXeK-, wliicli, when the person* 
endings arc suffixed, constitutes the pluperfect 
tense. 

' ’ Vocabulary, 

rvi'aiKcfos, •“> •®>'i Mi]8€»o, Medea, 
womanly, belonging to neptrjjr, -ov, 6, a Persian, 
a woman. IIoAf^ios, -ov, 6 , an enemy. 

Aop€«>r,-ov, 6, Darius. npo^ijTttiw (our wW 
AwSwpor, ‘OV, i,J)iod6rus. proj)hcsi/), 1 foretell. 
'£vSvv, I entcti f put on. SapSav^TdAor, -ov, 6, Sar- 
'EmSuiKtp, I pursue. danapitlus, 

KaraS^tf, I go down, sink. -ovs, 6, PUere- 

Kw/we^w, I become master cydes. 

of, gain. I kill, slay, 

Mdvrir, -fur, O’ ^ootn- murder. 

saycr, a diviner. ^vai, I beget, produce(in 
M/aaw, I purpose, I am tlic perfect, I am j)rO’ 
on the point of ; ' f o duecd, I have Iccomc). 

fiiiAov, the future. 

Exercise V6. 

Translate ihto English 

1. 01 <rrpari^^i tuv iroAejuiwv Sio-XtAiovs SiaKocrious 

0c^ r<$vK^vai. 3. llcos vc^vK^r iroAAA xpil^rrA fuivSm. 
4. '0 niyris fttWovra koAiS; 7f7rpo0^rcvKEv. 5. 
TA T^Kva «? ireiraiScvKas. 0. MiJScta tA TtKva ir«^- 
VSUKVI& AoKeStu/i^Kiot IlAarafcrf K<tr«- 

XsXiKiaavA S* aro^^v ywaoctiav ivf 

8f8]lK«i. 9. "Orf i liAios Kar(8(8i}/f», ol iroXffuot 

^irXijaia^oy. 10* ’AA^fai'Spos' ^itiSjcSkoiv AopeTov, r^y 
Tlfpff&y jSao'iX^B} ToAAwt' xpvf^f^/y ^KfKvpK^Ka. 

Exercise 77. 

Translate into Greek :— 

1. Lhave slain. 2. They have slain. 3. He had 
slain. 4. They wiihslny. 5. He slco'. 6. We will 
slay. 7. Wc have slain. 8. We had slain. 9. They 
will sacrifice. 10. They have sacrificed. 11. They 
had sacrificed. 12. They sacrificed. 13. The sooth- 
sayer sacrificed to the god. 14.' The soothsayer 
has sacrificed to the god one hundred oxen. 16. 
I educate my children. 16. I was cdiroating my 
children. 17.' He bad educated his own children. 
IS. Alexander destroyed Eabylcm. 19. Ale.xander 
lifid destroyed Babylon. 20. The boy will put on a 
woman's garment. ^ . .. 

jVbie . — In forming the tenses of verbs compounded 
with prepositions, the student is advised to drop the 
preposition while so doing, restoring it afterwards. 
For iDstancDi,in ivS6a^ drop the and .form tlic 
stems according to rule ; thus, Su-, Svir'*, f8v(r', 5 «Svr-, 


4S«5wk-; fV-F-5f5tf'H-, that^is, iyeSiSuK'. So with , 

xaraXuce : Xv-, Xva'*, rXuir-, X(Xvk-, eX«XvK-; KareXeAuK- 

— -where ob‘'ei\o that nara loses it^ final a before 
lift® 6. - , 

PRESENT^ AND IMPERFECT, MIDDLE OR PASSIVE!. 

The present middle or passive is formed from the 
stem of the present activ e by adding -o/ww— ns Xu-, 

Of ‘Ofiat the 0 may be considered as a 
connecting vowel, -/tar being the person-ending. 
This connecting vowel is seen in other persons of 
the same tense; thus, x<i-v-iMw, X^-f-vaf, XjJ-e-adov, 
Xw-<{-/i60s, Xi5-e-(rfl«, X^o-yrai, where f t'ud o are the 
connecting vowels—vowcls, tliat is? that unite the 
stem with tlie person-endings. 

The imperfect middle or passive is formed by 
prefixing the augment and changing into ; 
thus, Xiiojiai^ t-Xud-^iV/. It may also bo formed from 
the imperfect active by changing the active teimina- 
tion -oy into the middle termination 

VoCABULARV. 

’AS^X^rrfj, -ov, a brother. IleVo^uoi j, poor ; 
‘AffvSexoM®'. Ireccivc, am Latin;«?^M^»'/<t/ English 
favourable to, welcome. I am poor. 

AiX<lj, -ov, 4, a flute. IIpttTTtv, I do; vpdrru 
*tYX‘^piof, -ov, domestic, «oXwj, I do (fai'c) well 
' nging to the that is, / am Ui a 
country (x*^po). (food condHUm} 

EWf (witli the optolivc), wws vp^^rus = how do 
, Othatl you do?). 

’EpyBfojuoi (from tp 7 o>', SrpoTtiiw (from (nparia, 
wovky I 'Rwk. ^ mVM, m 

''Epxofiai, I come, go. expedition. 

AttvBdm (I/atin loicd), I ^€vSo/hbj (from 4*evSM, a 
lie hid, am concealed. falsehood), I lie. 

Exercise 78. 

Translate into English 

1. Atio IcvSpc ftdxfff&oV’ 2. rswaftfr pax^p-t&a rep) 
Tqy irarpiSos, 3. 'AvayKtudy itrxi rbi' mbv vdBeirBat 
Ty TTBTpf. 4. noXXol hyitSol w/vowau S* toU 
dyxvpiois (veeBai KoXdv iattv, j». Idi? AjtoScxov twv 
tplXtov Tovs irpiy t4 ^bvXb 

^vvxoS fKvijt' T^v o5ov ipx^trSu. 8. Of ffoXirat t«Ts 
vSpois vfiBiaBuy, 9, Ti» SSfX^itif fiO^ eirtaSoy. 10. 

E( jSviiXti KoXwr wpiiTTciv, tpyd^mi. H- PowXp 
kbXwp vpdrrtty, ipydiav. 12. -^tuhilityos oVh^n 
XavBivfi iroXiiy xp(ivov. 13. 0/ AaW«5«(^rfwvt fter 
ahXwy iarparfdovro. 14. EfSe Avefr opySi 

15o'vX«tJo»vto. 16. Avo kbAiIj linr» vV vdXiv 
^XabviaBjjv. IG- ’EqV Trevjj, ^Xfyot 4’^Xof €*ir‘ aot. 

Mie.—m iiroSfxoB, etc. If this sentence be 
arranged a little dificreiltly, the stiident will be 
* better able to .see its meaning Ml? awScxoC va&s 
ray <p(Xa.'V (or t»v ^‘Xtiiy vci'S) xopi^o/*^vt»us aoi Ttpht 
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rk faPAa; in English, So not neleome those of yow 
friends mho p'aVfu you in bqd thngg. Dpi* (Latin 
ad), in ragarA to, in. ' 

'The conjunction « requires an indicative or 
^ptative >mood } the conjunction takes a sob- 
jnnctive. > 

M€t* ouAwv, with is, to fie sowid of 

flutes. 

*Zfyd^opiai, and several other ^c^bs, such as 
eXHB), (iro/xai, beginning with e, form their tem^ml 
augment by changing c into 

Exbbcise 79. 

Translate into Greek •— 

1. That man is poor, and has fenr friends. 2. 
They two were consulting. 3. Tliou wishest to fore 
well, work. 4. If you wish,to fare well, work. 
6. He was working well. G. They were fighting 
bravely. 7. You were fighting. 8. 0 soldiers, fight 
bravely for your country. 9. It is honourable to 
fight for one’s oountry. 10. I follow thee. 11. He 
follows me. 12. They follow me. 13. We follow 
the general. 14. We were following tho army. 16. 
Obey t!ie laws, 0 boys. 

THE PEBFBCT AND PLUPBRPBpT PAfiSirs. 

The perfect passive may be formed directly from 
the perfect active by changing *Ka into -fuu ; as, 
perfect active AcAvks, perfect passive AeAv^. 

The pluperfect passive may be formed from the 
perfect by changing -/lat into -niiv, and prefixii^ 
the augment «; os, perfect A/AV'poi, pluperfect 
4*A(A<)*f4T]t'. 

Togabularv. 

''AKpa. -as, ■i, a summit, 'Kp^, iSpiIow, TSpvpm, I 
a fort or citadel. sit down, place, build. 

Avravofitg, -as, n (aMs, KotrkAviw, .KA«hr«, -ice- 
self, and vdpoj, law), »cA«<r>4« (from itA«fs. 
self-government, free- a key), I shut up. 
dom, independence. Atyoftat (Latin liicor), I 
*Ep^T€^w, I plant in (€»>, am said 
and ^vTfVK, I plant). -o5, 4, a thief, a 

robber, a pirate. 

ExbrcisR 80. 

Translate into English 

1. Oi Aptrral TE^dvcvj'rai. 2 iSvA^^ M ron 
AVTOV SiScuTKCiAov veTTc^iScucrdov. 3. 'K fiiuriAcia dirt 
Tov SiifUiv AcAutoi. 4. To7j Pcoij dirt T«r 
ToAAol v€^ iBpvifTai. 5. ‘H Mpa. KtuKtlrSu. 6. Ilpb 
TOv fpyov tZ $(^o6kfwn, 7, nSiru' htipimotT ifort- 
fpurtvfifvt) fovlv imBufila^ afirovoptor. 8. OI 
ApoTol ire^o»'ei{(rtlwp. 9. Ol ■irffAV/iitu' tit rijp fUpai' 
KorMeuXeiffBai Xeyoyrai. 10. 'Zfm^&prarvt^, rpdAAor 
Kol AtotSpos, ^iTEiraESet/irdiiv iy Zirdprv. 


A^ote. — KeKAe/trflB, let the door have been shut. 
This, which is something like the literal rendering , 
of the imperative perfect passive, 8C{WoeIy‘inakeB 
sense in EnglisL' Tho force of the perfect lies in 
representing the action as already done, and so in ’ 
denoting despatch, as'in our vulgarism hare done— 
that is, cease imsnediaiely. 

Els T^v fiKpav, .into the citadel; «ls with the 
accusative, instead of iv with the dative, being 
used, because motion is implied. In English, 
however, we say in such a case, the citadel.” 

Exeboise 81. 

1. He has been murdered. 2. Tlie boys have 
been murdered. 3. The soldiers luid been ' 
slaughtered. 4. He has been shut up. 6. Ye 
have been shut up. G. Ye had been shut up. 7. 
They hare been shut up. 8. The two hien had 
been shut up. 9. The oxen axe said to hare 
been xhnt up. 10. I have been well educated. 

11. Thou hadst been well educated. 12. They 
have been well educated.^ 13. I had been ill 
educated. 14. The trees have been well planted. 

15. The trees had been ill planted. 

KEY TO EXERCISES. . 

Ex. as.— 1. I miglit Itwse luj'seir, 2. I would loose myacif. 

S. I am loosing ny^olf. 4. I mby loose ntyKcIf. S. I 
loosmj myself. 0. I loosed wy«lf. 7. 1 shall loo<o jnysrif. 

8. 1 WAB left behind. 0. They ore loosing Uietnsclvc*. ID. 
Thoy were Itoiing themselves. 11. They looied themBclres 

12. You might have looted (or might loeie) yourselves. 10. 1 
nighthavBbecD(oriD!ghtbo)Ieftbehind. 14. To be lott behind. 

15 liD\ing been left behind. 1C. To have loosed oneself 
17 To loose oneself. 18, LooBlng oneselh 10. Loose J•on^ , 
seb'es. SO. I may hare remoined behind' SI. Toy loosed 
yourself. S2. He may hove loosed himself. S3. Let'thein both 
loose themselves. S4. Ton two might loose yonrselvea. S3. 

Of one loosing himself. , 26: You ivens loosiDg younebxs. 

ST. Having loosed themselves. 28. Tliey might loose theiu' 
selves. SO. TTc might have loosed oiuselveti. i 

Ex. 60. — I. Avetpi)’’* S. Avoiro. 3, Avatvro 4. AvetrOo^. 

5. Avofttvof. G. AvoW^t. T. Ailtroira.' 8. Avevdu. 0. .4virui- 
fitSa 10. Avmin’ai. 11> Avijixu. 12. Avo'wirOoi'. 13. .Silcrj). 

14. 'EA(s<v0e. 15. Ai'irTjTat. 16. AfirnrOr. IT. Adroadat. 

Ex. To.— 1. He^una nibbed. 2. Tliou mayest be lubbed. 

3. Thou irouldest be rubbed. 4, He would be nibbed. 3. 
They ta’o might lutve been loosed. G. Tliey might have been 
loosed. 7. Let him be loosed. S. To hare beou (or to lie) 
loosed. 0. Being about to be loosed. 10. To liave been (or 
to be) nibbed. 11. Being about to bo rubbed. 12 . Tlum'wast 
loosed. 18 Ye were loosed. 14, Thou ahnit be loosed. 13, 

We may have been loosed. 16. We miglit Iiave been loosed. 

17. They may ha\’e been loosed. 18. Having been loosed. 10. 

To be about to be loosed, 20. Having been rubbed. 21. Let 
linn be rubbed 22. 1 have been loosed. 33. 1 had bean loosed. 

34. I shall have been loosed. 25. They have been loosed. SG. 
They had been loosed. 27. Thou mlghtcst have beeu’lobsed. 

’ Ex. 71.— 1. '£ad6]]. 2. AdGjI, 8. AvOetq. 4. TpipiJireTiic. 

6. AvSqaavm. 6. ’Erai^i], 7. A4Av^t, B. AeXv^eVos §«• 

8. AvAvvevnu. > 
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ICaiitinrtttl from p. 10, ] 

,TnE ELIZABETHAN PEBIOD-SPEXSEn. 
Edmund Spenser ■w'as born in London, about tbc 
year 15.62. Ho was educated at Merchant Taylors’ 
School, andin 1569 we find that he entered Pembroke 
Hall, Cambridge.^ Tlmt he there pursued his studies 
with dili^nce, and laid tlie foundation of a very 
unusual amount of learning and an imineose know* 
ledge of literature, no one who reads^his poems can 
dopbt ; for few poets have drawn their materials 
from more ^'aricd sources, or used those raatcmls 
,more thoroughly uith the case and naturalness 
which spring from long and intimate familiarity', 
than Spenser. During his college career, Spensm* 
formed a close friendship with a man who enjoyed 
a very high reputation for learning and literary 
abilityj Grabricl Han'cy— a fricndsliip which ulti- 
mately exercised a great infiiiencc over Spenser’s 
career. Harvey was tlic leader of a fashion— wliich 
his influence rendered not unusual for a time— of 
adapting the ancient classical metres (founded on 
quantity, not like English metres' on accent) to 
English poetry ; and Spenser, as bis correspondence 
with Harvey shows, was infected by his friend’s 
fancy for a time, though this eccentricity did not 
in Sponsor’s case last long. Harvey, howevor, did 
for Spenser tlio real service of introducing him to 
Sir Flnlip Sidney, who pro\*cd, as long as his slioit 
life .lasted, Spenser’s most faithful friend and 
generous protector. To the friend and faTouritc 
of Sidney the society of all -the most eminent men 
of the day was naturally open ; and Spenser soon 
found friends or patrons in Leicester, Essex, Haloigh, 
and many more among the statesmen or courtiers 
who adorned the brilliant Court of Elizabetlj. Nor 
was it long before he became known to the Queen 
herself. Spenser had probably written much pcctry 
\yhich has sinco'bcen lost, and jwrliaps some of the 
minor- pieces which we still possess, before or very 
soon after, he left the university ; but the first poem 
by which he attracted the notice of the Court, and 
established his reputation as the great pnet of the 
day, was “The Sliqjherd’s Calendar.” Thistvorfc is 
in form a series of twelve idyls, or pastoml dial^ncs, 
one for each month in the year. Bat the poems are 
I>astoral only in form ; for sometimes, under the 
guise of shepherds, wc have Colin Clout (the poet 
himself) and Hobbinol (his friend Harvey), or 
. others of like charactorj moralising upon old age ; 
. sometimes discussing the pleasures and pains 
of love j sometimes singing the praises of Queen 
Elizabeth^ sometimes discussing the progress 
of poetry and .the condition of j^ets ; and somc- 
.time.s the^comparative merits of tlie Catholic' and 


Protestant systems, and the vices of the worldly 
clergy. 

By this work, and through the influence of Sidney 
and those to whose favour Sidney had recommended 
him, Spenser’s ponnection witl\ the Court was estab- 
lished ; and from time to time he seems to have 
received unimportant employment in the public 
service. But his favour with Leicester almost 
necassarily implied disfavour with Leicester’s op- 
piMients; and thus at first no great benefit from 
the royal partiality fell to his sh<aTe. Probably at 
this time, and almost certainly at a later period, 
the Lord Treasurer Burleigh was his foe; and 
the painfulncss rof 'What he then and afterward^? 
endured i? strikingly exijresscd by him in tbc 
well-known lines in “ Motlicr Hubbard's Tale ” 

“Mostininfinblc iimn, wlioni wicked fAte 
IJatIk brought to coviTt to sue tbr lind jurist. 

That fbw have found nud many one hath mist ! 

Full little knotfrat thou that hast nob tried, 

What hell it is in suing long to bida ; 

To lose good daj's, tlint might bo better spent ; 

To wnstc long nights in pensiyo disoontont ; 

To speod to-(ky, to be put Ivtok to-morrow; 

To feed on hope, to pine with fair and sorrow ; 

To.hnx'o thy pn’nce's grare, yet want Jicr peers’ ; 

' 1 ^ have tliy asking, yet wait many jenrs ; 

To trot thy sonl with crosses .and with oircs ; 

1*0 cat thy lioftii throngh comfortless despairs ; 

To ftiwji, to cimieh, to wait, to rale, to run, 

To spend, to give, to'\v.int, to bo undone. 

Unhappy wight, born to di.sasti'ons end, * 

That doth his lire in ao long tendance spend.” 

In 1680, Lord Grey dp Wilton was appointed lord- 
. deputy of Ireland, and Spenser went to Ireland witli 
him as secretary. Hersoon acquired a more lasting 
ticio tbnt country. Through the influence, no doubt, 
of his powerful ifriends, ho received a grant of land 
in the county of Cork, a portion of the forfeited 
estates of tho Earls of Desmond, together with the 
castle of Kiloolman. This becamo thenceforth his 
usual and permanent place of abode, and was the 
scene in which he composed the gi'eater and more 
im^rtant part of his works ; though his visits to 
England and to the Court, for tlie purpose of seeing 
his works through the. press and presenting them to 
tho Queen and his other patrons, were frequent. 
But in 159S a calamity bofell him which embittered 
the shojt remainder of his life, and perhaps hastened 
his end. Rebellion again broke out in Ireland in 
1398 ; tbe confiscated lands were overrun ; Spenser 
and his family fled in haste from ICilcolman ; the 
Irish seized and burnt the castle ; and ^ one of 
Spenser’s children, who had (we know not how) 
been left behind, perished in the fiamea. Spenser 
rctumoil to London, 'and tho next year died, it has 
■ been said— with what tfut la we cannot tell— in great 
distrosB and poverty. 
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The first important' contribution oI> Spenser to 
literature, during his residence in Ireland, ■was 
the publication of the first three hooks of the 
“Fadry Qneen,’' in 1690.' In an age ‘of such in- 
tellectual actiTity, in which the .pcpnlar aridity 
for poetry was so keen, and the patronage of the 
Court towards literary men so liberal, it is ea^ to 
"COnceire the enthusiasm which the work excited. 
It was the first really great poem which had been 
produced in England since the “ Canterbury Tales” ; 
and the time was especially favourable for its re- 
ception, so that its merits were appreciated at 
once. The success of the work led to an eager 
demand for anything which Spenser could supply. 
The following year a bollection of shorts pieces 
was published under the name of ** Compl^ts.” It 
included the “Ruins of Time,* a poem mainly com- 
memorative of 'the death of Sir Philip Sidney, and 
dedicated to his famous sister, the Countess of 
Pembroke; “The Tears of the Muses”; “VirgiTs 
Gnat”; “Mother Hubbard’s Tale," a social and 
political satire ; “ Mmopotmos, or the Tale of the 
Butterfly ” ; “ Tlie Ruins of Rome ” and “ The 
Visions of BeUay” translated from the French 
poet Bellay ; “ Visions of the World's Vanity,* and 
“ ^^sions of Petrarch.” In rapid succession followed 
“ Daphnaida," an elegy on the death of a lady of 
the Howard family; “Colin Gloat# Come Home 
Again,” a poem in which lie returned to the pastoral 
form u,sed by him in earlier life, which is dedicated 
to Sir Walter Raleigh, and contains many allosioss 
to contemporary poets ; “ Astrophel,* an elegy, like, 
wise pastoral in form, on the death of Sir Philip 
Sidney ; “ Amoretti. or Sonnets," probably written 
Anting, and witli reference to, his courtship; t&d 
" Epitbalamium,” a 'bridal hymn upon his own 
marriage. In 1596 were published three more 
books of the “Faery Queen," making, with the 
previous three, the whole of that poem which wot 
ever published in a complete form. In the short 
intei^l between this period and his death, he 
published “Prothalamium," a marriage song on the 
marriage of the daughters of the Earl of Worcester ; 
four hymns in honour of Love, Beauty, ReavOTly 
Love, and Heavenly Beauty ; and a few shorter and 
less important poems. After his death were pub- 
. lishedsome fragments of later and unfinished books 
of the “ Faery Queen.” He also left behind Wm a 
• remarkable prose work,- a “View of the State of 
Irdand,” which was not printed till lon<' after his 
death. 

Our space does not allow us to enter upon any 
detailed ■'examination of, Spenser's minor poems ; 
and this is the less importjmf, because the “Faery 
I Queen is so ^ much the most cliaracten&tic 
work of Spenser's genius, as well as being the 


^em of far the greatest intrinsic merit, that an > 
acquaintance \vith the “raery-Quoen'’’will give a 
sufficient comprehension of Spenser's qualities as 
a poet. 

The “ Faery Queen,” even in its unfinished state, 
‘is a poem of great length; and the six' books 
completed are only half of the poem as projected. 
The unfinished state of the poem, moreover, leaves 
it in a disjointed condition, the several hooks being 
connected with one another only Tsj the slenderest 
thread. The general plan of the whole wak intended 
to have been developed in a later portion. But, 
fortimately; we have a letter of the author addressed 
to Sir Walter Raleigh, and prefixed to the first three 
books of the “ Faery Queen," in which he set fakh 
hb plan with great clearness, and from whidh' wc 
give a few extracts rather than tell the story in any 
other than Spenser's own words. He says that “ the 
general end of all the hook is to fashion a gentleman 
or noble'person in virtuous and gentle discipline; 
which for that I conceived should be most plausible 
•and pleasing,.being 'coloured with 'au' historical 
fiction, the which the most part of men delight to 

• read, rather for variety of matter than for profit of 
the ensamplc, I chose the history of King Arthur, 
as most fib for the excellency of his person, being 
made famous for many men’s former works, and 
also fnrthestfrom the danger of envy and suspicion 
of present time. ... So have I laboured to do in 
the person of Arthur ; whom I conceive, after his 
long education by Timon, to whom he was by 
Merlin delivered to be brought up eo soon as he 
was born of the Lady Igrayne, to have seen in a 
dream or rision the Faery Queen, with whose ex* 
•cellent beauty ravished, he, awaking, resolved to 
seek her out ; and so, being by Merlin armed, pTtfl 
by Timon thoroughly instructed, Ee went to seek 
her forth in Faery laud. In that FaSry Queen I’ 
mean Glory in my general intention, but in my 
particular, 1 conceive the most excellent and glori* ' 
ous person of our Sovereign the Queen, and her 
kingdom in Faery land. And yet in some places I- 
do otherwise shadow her; for, considering she 
beareth two persons, the one of a most royal queen 
or empress, the other of a most ^’irtuou8 and beauti- 
ful lady, this latterpart in some places I^do express 
in Belphcebe. So in the person of King Arthur I db 

• set forth Magnificence in particular : which virtue, 
for that (according ito Aristotle and the rest) it is 
the perfection of all the rest, and containeth^in 
it them all, therefore, in the whole coursexof it, 

•I mention ,the deeds of Arthur appliable to that 
virtue which I write of in that hook. But of the 
tn^lve other virtues I make twelve other knights 
the patrons, fw the more variety of the history.” 
He then explains that the first book contains the 
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adventures of the Reel Cross Knight, wlio stands 
for Holiness ; the second, of Gnyon, or TcoijiSranoe ; 
the third, of Britomartib, a lady knight, represchting 
Chastity. The three books subsequently published 
contain the legends of Cainbell and Tiiamond, the 
patrons ot^Frien^shij) ; Alitegall, or Jmiicc! and 
- Calidore, or Courtesy. Spenser further infonhs ns 
tliat “ the b^iuning of 'my history, if it •were to be 
told by an historiographer, should be the twelfth 
book, which is the last; where I de'vise that the 
Faery Queen kept her annual feast twelve days, 
upon which twelve several days the occasions of 
the twelve several adventures happened, which 
bemg undertaken by twelve several knights, are 
in these twelve books scserally handled and dis- 
coursed.” - ' ' 

^ To a poet of Spenser's peculiar genius tliis plan 
afforded special advantages. Spenser's gonlus •was 
in> no degree dramatic. He 1ms nowhere shown 
any porter of conceiving or portraying character, 
_ or of givingliuman interest to his story by arousing 
our sympathies with the joys and griefs, the 
struggles and triumphs of his hciocs. There is 
nothing in his mere nairatlve to excite interest or 
curiosity. Tho charm of his poetry is of a very 
different klnd'^iudced it might almost be said, of 
an opposite land. The verj' remoteness of all he 
desoribes from real lifo is one of its sources of 
pleasure. His unequalled fertility of imagination in 
. pioduoing images of beauty and purity, his power 
of invention as well as of description, and not less 
the singulaily sweet though somewhat monotonous 
melody of his versification, find their most suitable 
field in visions of faiiy land and ^ ague allegories, tho 
wanderings and adventures of elfin knights and 
fairy ladies. ' 

But, in addition to the sources of pleasure in the 
Faery Queen,” •which are intrinsic and permanent, 
and no less appreciable by us ;than by the Eliza- 
bethan reader, Spenser’s judgment in the selection 
of his subject was shown by the opportunity which 
it gave him of introducing a thousand allusions to 
things and people of his own day— allusions which 
probably had, and were intended to have, the effect 
of removing for contemporary readers the tone of 
monotony and sameness ‘whicK it unquestionably 
has for modem readers. Tims the Fairy Queen 
herself is, as we have seen, Elizabeth. The e^l 
witch Duessa was probably not only the representa- 
tive of Falsehood, but stood for her rival, Maiy 
Queen of Scots, as well. Artegall, tiie patron of 
Justice, is Lord Grey dc Wilton, the lord-deputy of 
Ireland, under whom. Spenser served. References 
to the Spanish wars and the various incidents in 
the ecclesiastical history of the reign are numerous ; 
and there are, doubtless, many covert meanings of 


the mine kind, •u'luch we now miss, but which were 
I^ain enough to 'Spender’s contemporaries. 

The cslrlicr books of the Fadiy Queen” are, by 
universal consent, of greater merit than the later ; 
and probably we cannot in any way better assist 
the student in acquiring a knowledge of the general 
character of the poem than by a somewhat close 
examination of the fiist book. And the extracts 
which we give will enable everyone to appreciate 
the metre in which it is •written— a metre which, it 
must bo remembered, was of Spensers own forma- 
tion, though td some extent founded upon an 
Italian model. 

The first book contains the adventures of the 
Red Cross Knight, or Holiness. Like each of the 
other books, it is div ided into twelve cantos ; and 
there is little doubt that under the guise of the 
Red Cross ICnight the poet intended to de- 
scribe the xaiions fortunes of tire Church of 
England. 

The source and beginning of the adventures of 
this book are described by Spenser in the letter 
from which we have already quoted. The twelve- 
day festival of the Fairy Queen was being Ireld. 
“ In tho beginning of the feast there presented 
himself a tall, clownish young man, who, falling 
before the Queen of Fabrics, desired a boon (as the 
manner then was), which during that feast she 
might not refuse ; which was that be might have 
the achievement of any adventure •which during 
that feast should happen. That being granted, he 
rested him on the floor, unfit through hrs rusticity 
for a bettor place. Soon after entered a fair lady 
in mourning •weeds, riding on a while ass, with a 
dwarf behind her leading a w’arlifce steed, that bore 
tire arms of a knight, and his spear in the dwarfs 
hand. She, falling before the Queen of Faeries, 
tmmplained that her father and mother, an ancient 
king and queen, bad been by a huge dragon many 
years shut up in a brazen castle, who thence 
suffered them not to'issue ; and therefore besought 
the Faery Queen to assign her some one of lier 
knights to take on him that exploit. Presently 
that clowTiish person, upstarting, desired that ad- 
venture ; whereat the queen much wondering, and 
the lady much gainsaying, yet he earnestly impor- 
tuned his desire. In the end, the lady told him 
tliat unless that armour which she brought would 
serve him (tliat is, the ai’mour of a Cliristian man 
specified by St, Paul, Ephes. v.), that lie could not 
succeed in that enterprise ; which being forthwith 
put upon him, with due furnitures thereunto, he 
seemed the goodliest man in all the company, and 
was well liked of the lady. And eftsoons taking on 
him knighthood, and mounting on that strange 
courser, he went forth with her on that adventure ; 
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where heginneth the first book.” The once dowDish 
young man has become the Red Cross IDiight^ or 
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St. Geoi^ 5 the lady is Una, who represents tme 
relipon. They are thus Introduced to ns 

“ A uentle knight was pnekuiff on the plain, 

Y-cla<l m iniglity avms and silver shieW, 

AVherein old dints of deep wounds did isnintn. 

The cruel marks of nuny a hloody field ; 

Tet arms till that time never did he vidd ; 

Eia sngry steed did chide Ills fouming tat, 

As mQcli disdaining to the otirti to yield ; 

PhU jolly kmglit he seemeil, and fliir did sit. 

As one for kniglitly jousts and tierce cncountera fit 

“ And on liis hreast a Woody cross he tore. 

The drar remembrance of liis dying lord, 

For wfiose sweet aake Mint glorious lod^ lia wore. 

And dead, .ss living ever, him adored ; 

Upon his shield llie like was also scored, 

I For soveragTi hope, which in his help he had. 

Right, ftiitliftil, tme, lie was lu deetl and woisl ; 

But of his cheer did seem too solemn Rsd ; 
fet did he nothing fear, tnt ever wns y.diad. 

****.•»» 

“ A lovely lady rode him, fair beside, 

Upon, a lowly ass more white than snow ; ' 

Yet she much whiter ; but the same did hide 
Under a vail, that wimpled wns fall low; 

Andover all a black stole she did tJnow, 

As one tliat inly mourned ; slie was ao sad, 

And hea\7 sat upon her paia«y slow, 

Beemed in heart some heavy care she had ; , 

And by lier in n line a milk-white lamb she lad. 


So pure and innocent, as that same lamb, 

She was in lift, and every virtunns lore ; 

And by descent from royal lineage came 
Of ancient kings and queens, tiiatliad of yore 
Their sceptrea’stretclieil from east to n^em shores 
And all the woild in their siilgcctlon licid; 

Till that infernal flcuil witli foul uproar , , 

Forwasted all theii land, and them expelled / . 
trhom to aa’engc, she liad thisknighthomflircompelled.’' 

We find them first fiiking refug^frofa a storm in 
a wooc!, which proves . to, be the Wandering Wood, 
in wliich is the den of Error, a horrible moiistcr, 
half woman, half snake, whom, after a' terrible' 
combat, the knight at last slays. They next meet 
an old map, seemingly a hermit, who loads them to 
his cell for the night. 

“A little lowly hermitage It was, 

Down ID a d.ile, hard hy a forest side, 

Far from resort of jieople, who did pass 
In iTuvel to and fiD." 

The hermit turns out to be the great enchanter 
Archimago, who throughout the “ Eaiiry Queen” is 
the constant representative of all that is false and 
evil. Here he stands for heresy and deceit,' By 
his deceptions the knight is led to .believe that the ' 
Lady is false and unchaste, and leaving her behind, 
starts by bimself from the hermitage. He has not’ 
gone far, when he meets and slays “a faithless 
Saxarin Sansfoy, one of the three sons of Archi- ’ 
mago. With 'Sansfoy was a lady calling herself 
Fidcssa, hut really the witcli Doessa, daughter of 
Arebimago, the representative of falseho'od, !h 
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opposition to Una, ,or truth. Duessa .represents 
hei’self .as haying^ been held in unwilljn^ iCaptiyity 
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by Smisfoy, aiid the Red Cioss Knight bavc^s ns; but while SatymiioandtheSarazm are fighting, 
onward in her company. In the meantime Una the lady takes to flight in teiiou In the meantime 

sets out in seaich of her lost knight, Foi some the Red Cioss Kmght has been re30ined by Daessn, 

time she tnaielb alone ; but one day:, - ' ' 

she descends from lici abs to rest m 
the wood. . 

“It fortuned out of the Uuckcbt ^^Qr>d 
A minpmg lion luslied suddenly, 

HiuitingfiiU gicedy after sax ago blood. 

Soon as tlic i oj nl xni^iit be did bp.x , 

Witli giping month at liti ran giecdilj, 

To Inxe at Once dovouied lioi tcndci 
cnise; 

Hut to the prej nben a? he diew more 
nigh, 1 

His bloody rage assuaged xxilhioinoise, 

And uith the sight amazed fotgut hit 
finioua foice. 

“Instead tlicKOf, ho kissed hei xscsiy feet, 

And licked liei lilylinud xxith f.ixxuing 
longae, 

Ab holier wronged mnncence did xiceh 
Oh, liow can hoauty mastci the most 
btiong, 

And simple tiuth subdue axcngiiig 
wrong’ 

t?]i08Q yielded pnde nod proud subrois* 

SIQR, 

iStill dreading death, xxlien she had 
marked long, 

Hci hcari gan melt in gtcat compassion, 

And diizrluig terns did Siied for pnio 
affectiou,” 

The lion becomes her protector, 

.md with him she reaches the in- 
hospitable cabin of Corceca, her 
clau^htei Abessa, and their copfe^- 
crate, Kirk-rapine, who rtfpiesent the 
supeisUtions and coireptions of Qaaa, Euzab™, (taicJ 

monastiQism, lurk-rapino is slam 
by the lion, and Una goes upon her 

Wi'iy ; this whole incident being manifestly an allu- and having dmnk of an enolianted fountain, falls 
sion to the suppiession of the raonasteiies under into the hands of the giant Orgoglio, by whom ho 

Henry TUI. Una soon aftei wards, partly by the is cast into a bonible dungeon. The dwarf, after 

guiles of Archimago, falls into the hands of Smisloy, his master’s fall, goes to seek relief, and soon meet'> 

another son of the enchanter, whocaniesheraway, Una. They fall in with Prince, Arthur, and Prince 

The Red Cross Knight has been led by Duessa to Aithnrskiysthegiant,iesoues the knight, and stiips 

the House of Pride ; and the fourth canto contains Duessa, who had become the/ mistress of the giant, 

an elaboiatcandveiypoetioalallegoiioal description (ssjH^sing hei foulness and deformity 
of the Court of Luoifera, or Piide, with the deadly Prince Arthur then lelates his own stray and 
•sins as her attendants Sansjoy, the thiid brother, his wanderings in Search of the Fairy Queen, and 
comes likewise to the Couit of Pride while the Hed leaves the Red Cioss Knight and Una. After be 

Cioss Kmght is theio ; they fight, and Sansjoy has parted with them, they meet Sir Tiex isa flying 

overthiown. Duessa, to sax e him, visits theiealms from Despair, and letum with him to the Caxe of 
of darkness, the description of whichismostpowei- Despair, the description of which and of Despair 

fnl, and returns with the cure she sought. But she himself, and his aiguments urging to desperation 

finds the Red Cioss Knight departed. and suicide, as given in the ninth canto, are among 

We nevt leturn to Una, who is lesoued fiom the the most leraaikable passages in the whole of the 

power of Saiisloy by a troop of fauns and satyrs, " Faerj' Queen ” » The following lines are a part of 

and a good kmght Sntyrane, whose histoiy is told the^plea for suicide — 
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" n'luii rratitic fli, quoth he, lias thus distianght 
Tliec, foolish luau, su rash a <loom toglrv* 

^^llat justiijc e\ cr other jndgment taitght, 

But he Bhoiild die wlio luculs not to lira? • 
isoiic else to death tins man despairing dura 
Bub his onn guilt}* mind, dcson mg death. 

Is then unjust to each Ins due to give* 

Or let him dlo tliat loathctlilmiig brcatli? 

Or let him die at case tlidt Iivetli heie un&ith? 

•' Who travels by the weatj*, u-niideiing way. 

To GDinc unto hia nishcd home in luistfij 
And meets a hood that doth his pas&ige stay; 

Is not great grace to help Jilm orar post, 

Or fiee his feet that in tlio mire sfach fast? 

Most enviuus man, that grieves at neighbotm' good, 

And fond that joyest in the svuu thou hast, 

Why wiU net let him pass, that loug hath stood 
Upoil the banh? svhy wilt thyself not pass tlie flood? 

“ IIo tliere does now cqjoy eternal rest. 

And happy case, which tliou dost uaut andmre, 

And fbrtliei from it daily wandercst; 

WJiat if some little pam tlio passage lutxiv 
That makes frail flesh to fear the bitter wave ; 

Is not short pmn well borne that brings lung ease? 

And lays the soul to bleep in quirt grave? 

Sleep after toil, port after stoi my seas, 

Ease after wor, death after life, dues greatly please." 

The Red Cross Knight is ueitt ted by TTna to the 
House of Holmesa, which is described in an elaborate 
and beautiful allegory, in which tho contrast with 
the House of Pride is foicibly brought ont, Hiae 
tho knight receives punfiention and instooction. 
Thus fitted Cot his task, ho encounters the great 
dragon he had come to meet, and after a three 
da}*s' combat slays him. The book closes with the 
rejoicings o\ er tho slaughter of the dragon and the 
release of his victims, and with tho marriage of the 
knight to Una, 

The outline wliloh wc hate given of tMs book. 
Nvill enable tho student to form some idea of the 
oiiamctet of Spenser's allegorj’; tlie detailed 
beauties of the poetry can be learnt only from 
die poem itself. 


COMMERCIAL COEEBSPOND- 
EKCE— 11. 

[fbnliniiftl /roiR p. 15.] 

PRENCn, QBRIIAX, AKl) EKGETBH. 

9.— Reply to Letteb 'oy Iequiby as to 
Solvency op a First, 

Xondon, Avffvst 28tk, 1898. 
jilcssrs. F. Richon Bros., Lyons. 

Gentlemen, — In reply to your favour of the 21st, 
requesting some information, wc confess that the 
wish to avoid injuring the credit of a contitiyman 
on the one hand, and to cause yon loss in- 
complete information on the other, greatly embar- 
rasses us. ' ,1 


The facts are thus : Messrs. 'WolIE & Co. liavo, as 
silk importers, enjoyed a sound reputation, bht tbcir 
firm has, in consequence of unforeseen cironmsfunces 
(the sudden death of one of the partners,’ the ,pro- 

' longed struggle in , and the failure of two 

or tliiec houses at Leghorn and Amsterdam), not 
been able to compete' with others more fortunate, 

, and lias engaged, it is said, in ruinous speciilations. 
Still, the firms credit is sufficiently gootli and if 
the orders are not too large (their i-ery magnitude 
caasing them be suspected)^ you may safely 
execute them. ' 

■We regret not to be able -to gjvo you a more 
circumstantial account of the firm in question; 
and relying upon yotir discretion ns to the state- 
ment contained in this letter, - \ 

IVe have the honour to be, Gentlemen, 

Your very obedient servants, 

A. J. Peters. 

le 28 aoAf, ' 1898. ' 

Messieurs P. Richon Frfercs, i Lyon,. 

Messieurs, — En reponse & votre lettie du 21 
courant, contenaut unc demonde de rcQscigncmcnts, 
nous yens avonons que, no dcsiranl ni nuire au credit 
d’an^compatriotc, ni vous occasionner do perto par ‘ 
des rensoignements incomplets, nous nous trouwns 
dans an embarras exty^mo. 

Voici les foils j Messieurs irol£f..i‘C‘*, faisant 
Texportntion de soicrics, ont jipil d'une bonne 
rdputation, mats par suite' de dreonstanoes imprfi- 
vues (la mort subite d'lm des nssocife, la dur^o 

de la guerre en et.la’faDlite de deux on 

trois malsons ^ Livoumc et tl Amsterdam), la 
mnlson n’a pu sontenir la coffciirrence et s’csb li\Tlo^ 
dit-on, h des speculations ruincuses. TontefoU noas ' 
devoDS nvoucr qu'elle jouit encore d'lin assez bon 
credit, ct si les achats ne sont pas d'une grando 
importance de mani&rc les rendre suspects, vous 
poHvez les exccuter en tonte assurance. 

Nous regrettons de ne pouvoit vous donner des 
details plus circoDstancids sur la mnison en 
question, et comptnnt sur votre disorStion sur'ce 
que novB venons do dire, ' 

Nous avons bieu Vhonnenr 
, de vous saluer, ■ • 

, ' A. J. Peters. 

Senbon, 28 Shisjufl, 1898. 

5. Sllt^on, 8?irti. ■' 

3n mraiitroinliing Sfrta ©fc^rten vom 2} tuir. riiicc 
gnuifijn thiitiinfi mujfcn hjic gtfldicn, tnji tair uni in tltitm 
grpgeii (PUtmmq 9f(inkni.1nrim _n)ic mtt tern Grrtll tliiri 
. fiuinsmnnncj ju fitaten ttflnfc^eii, Spitrn imBcfl. 
jlftnVigt 2lu«unft ‘Btituftt ^titen m«|tcn. 

®rr Safi liegt »|c fbigf. Stc -OnTfit ffloiff oftcultn 
peV cinti gutffl Plufcl, frtc^ har ifre in Gotgt unnor§et» 
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gef^tner @rcigni{fe (ter £^ictl$al!iert, tet 

fcrtfcttuerntc ^ileg tii , mi tec Sail cou S i»a 3 

$5uferii in Stvemo unt'^lm^eitam) unftl^ig mtt cntettK 
giiicf itt^tem ju connrrrnen, mi ^at fii^, me niati fagt, 

aufcuincfe ®tKCu{at!on<n cinge(a|f(n. 

^ininet^iu ifi tcc ^retit tec ^trind ein guter. imt fafft he ' 
9(uftCt1g< iiiefjt ju gio^ 5^^/ unt tatur^ gcrate veibA^ti^ 
(cf^ctnen, fo fonneii @ie bicfe(6cn lU allec SRu^e ou^fii^ien. 

SEtc ictattcen S^tnen tcinc etngc^enterc Qludfunft u6(r he 
6ctce^entc Strtna geben (U fomteit. Snbem nnc uiif S^tet 
iBilctetton fiiet vnfcie snitt^ictimtgen oetn^ert (Kilteit, embfe^Uu 
tele ur 9 3 $nen, 

^Dt^nd(itung}eoA, 

21. 3. gitlera. 

IO.--LETTBE PROPOSING TO ENTER INTO 
Business Kelations. 

'M)» OrlMnSt IFeimar^ lOik, 189B, 
Messrs. A, 3. Smith Bros. & Co., Havre. 

Gentlemen,— Mr. A. Ricu, of your city, whom we 
wei'e fortunate enough to meet in New York, spoke 
in high terms of your firm, and assured us that we 
could not entrust our afiairs to better hands than 
your own. We hasten, therefore, on Mr. Eieu’s 
recommendation, to ask you if it will suit you to 
Teceire out consignments of tobacco and cotton, 
and take “bpon yourselves equally the liquidation 
of our engagements to the ^'alue of the goods so 
sent.. 

Should you accept our proposition, be good 
enough to send us a pro forma account sale, in 
order that we may have some notion of the eX' 
penses and usages of your place. 

We are, Gentlemen, 

Most obediently yours, 

Lewis Fbisbt, McHbnbx & Co. 

La Kouv^le'Oflians, Ic lO/e'tWer, 1898. 
Messieurs A, J. Smith FrSrcs k 0“, an Hdvre. 

Messieurs,— M. A. Rieu de votre ville, que nous 
avons eu le plaisir. de voir d New-Tork, en nous 
faisant' I'lloge de votre loyautS en affaires, nous a 
assures que nous ne pouvions mieux confier nos 
int^rfits qu'd vous. Nous nous hiltons done, sur la 
recommandation de M. Rieu, de vous demander sH 
'vous c'onvi^drait de recevoir nos consignations de 
tabao et de coton, et da vous charger figalement de 
Vacqnit d*engagements pour une somme ^quivalaite 
*d la valeur de nos envois. 

8i vous acceptez notre proposition, veuiilez bien, 
Mesaeurs, nous remettre un compte de vente jiwiJJc, 
afin que nous puissions nous rendre compte des fraia 
et usages de votre place. 

Agrfiez, Messieurs, 

I’assurance de notre parfaite consideration, 
Lews Fnifeny, McHenry & C‘«. 


10 ffttrunt, 1898. 

^ten ®c£iubn 2l. k Gc., '^artc. 

51, Ulwu/ »on tort, fceu itt «i 9ltte Slocf ju hefftn hs 
ffifrgufigtn Salk, fpra^ oun S^icc luecltcn Bttma ti| fc(fr ar* 
CTltaittiihc SDctfe, uub wtfl^drk un8, laf rote itnfew SntcttffeR 
in brffetm ^&nit otS tic Slirigtn, kgcR tknkn. SBic 
hcilm unS bailee Auf >bccrn dlitu'd I'd 3$iKit 

anjufrftgen, o& cB S^wen gene^m i|l aiifcre ©wirigrwtiPticn rott 
STohif.unb tBaumrocTfe er^alten unb glttc^jntig ben SlcrtcteB 
snftter ^enbungni ju facmrirten iBcrt^cn ju uBcrne^mcn. 

Stiltt ©« uiifetn iBcrf^tng anne^meii, fo tefflen ©w un« 
me $rcfwma fflecfnufBcet^tiut^ ftttben, boimt roit unJ «n 
IBiIbfiBti bie Uniciltn imb bic ©eBcfint^e SM mat^cn 
fsHnen. 

ISltr nnbfc^tcn ttnB Bc^o^ticiglvoU, 

SeroiB BctlBi;, Qllc^encip k So. 

11.— Letter proposing the Opening of an 
Account. 

Havre, March 20th, 1898. 
Messw. Lewis Frisby, McHenry k Co., 

New Orleans. 

Gentlemen, — We have to acknowledge the receipt 
of your favour of the 10th of Februarj’, and hasten 
to reply. 

We willingly accept your pioposals, and shall be 
delighted to see relations establislied between our 
two houses that may prove mutually advantageous. 
You may rest assured that we will do all in our 
power to merit the good opinion with which Mr. 
Rieu has inspired you, and to show ourseUes worthy 
of the confidence reposed in ns. 

We hasten to satisfy your wishes by sending you 
enclosed a pro form& account sale, that may Serwi 
you as a basis for future operations. Our terms are 
2 per cent, commission, and 2 per cent, deloredere. 

We shall be ready to make advances to the extent 
of two-thirds of the imoice amount of goods con- 
signed to us for sale on receipt of invoice, bills of 
lading, and orders for insurance. 

It is nnnecessary to observe that we shall send 
you accounts of the state of the market by all the 
boats leaving for New Orleans. j 
We remain, Gentlemen, ) 

Your very obedient seivants, 

A. J. Smith Bros. & Co. 
Le Harre, le 20 mars, 1898. 
Messieurs Lewis Frisby, McHenry et C'^, , 

d la Nouvelle-OrMans. 

Messieurs, — Nous accusons reception de votre 
bonoree en date da 10 fevrier et nous empressons 
d’y rfipondte. 

Nous acoeptons vos proposition*? avec emptesse- 
meat, et nous serons charmds de voir s'fitablir entre 
nos deux maisons des rapports suivis et rSciproque* 
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ment fructnenx. Croyez tien qne nous ferons tout 
oe qui dSpendra do nous pour repondre dignement 
k Topinion que M. Rieu tous a inspires et A la con> 
fiance dont vous voulez nous honorer. 

Nous nous empicssons de satiB&iie A vos disir^ 
en vous remettant sous ce pli le compte de vent^ 
bimuU que vous nous demandez, afin quHl puiss^ 
vous servir de base pour Vbs opfirations futures. 
Nos conditions sont . 2 pour cent de commisaon et 
2 pour cent de ducroire. 

Nous sommes prSts A faire des usances pour le% 
deux tiers du montant des consignations qui nou« 
serontadress^es en recevant facture, connaissement 
et I’ordre de faire rasaurance. 

Inutile de vous dire que nous profiterons de tou% 
les navires en partance pour la Nonvelle^Orldan^ 
pour vous tenir au courant de I'^tat de notr^ 
marchi. 

Agr4ez, Messieurs, 

Tassarance de notre estime, 

A. J. 3iUTH FiERES & C«l 
§<ittrc, 20 aWirj, 1898, 
$emn Sr»ie & (5r., 91eu Oticanl. 

9Bit Etfcnntn un8 ptm Smtifauj 30r<2 «om 1() 

Setruar, tint ieeifin unS. tiA{T<fii< pt tiAiitnoiten. 

SBir ne^mcn $oifd;ila^( nut ^ngnujui ,iu unt tctiMti 
un< frctten, tomn fi^ pDir^^cn unfitn •IjAufcm Alifcuuj 
Sepc^umjcn cntmtidn fffUten @i( tiirfcn flttu 
jmgt fein, tap nnt !)(((c( auftiden wctttn, urn tu gute 
iDlcmurtg ju Mtbuntn, ^irrSlKU in 3^nen 

Kilt utn unt td in uid ^cfe^ten iSerttaucitS tvArtis ji| 
idgcn. 

Sic {Ktildt itnS 3^n<n in Utcctinilimmiing nut 3^cit 
SSunfi^cn aniiigcnt tine i|3tefnina Sltnc^nnng jn faitrn, 
ael^i a(f Sa|1e fiii tsinmcntc Otemiiontn ticnen 
Unfrre SSctingunjcn fint 2 Iprrcent <5(imnii([uiR unt 2 $ip, 
cent Sklccetne 

SBit tint 5n«t jn iSodj^iilcn fit jur nwi jiwt 
©nttdn trt BartUTcntcttnijeS son SSJaren tic nn« jum Skrtouf 
csnlignttl teccten, tei (Sintfang ccm Unttuio, Sabefcttin unV 
Sccfi^minga Oxter. 

SBit irerten 3^neu fd^fhetent nut letcm na^i Sfico^Odcani 
ge^enten Scott SSen^tc utet tie SJlacftiage fenten. 
'^n^acfitungftoiC 

(Dettutet 31 3. @nitt^ & So. 

12.— A Letter advising the Executiow ob* 
AN Order. 

Cognac, Slfay IWA, 1898. 
Messrs. J. Ellison, Wine Merchants, London. 

Gentlemen,— In pursuance of the order contained 
in your letter of the 15th of April, and in a^Mxnrd 
ance with the prices and conditions laid down, X 
have bought for yOnr account 20 tierces of biandi . 
37 degrees, and forwarded them to your brother 


Paris. Enclosed you will find the inviicc, amount- 
ing to 30,760 francs, with which I debit you. In 
conformity with your wishes, 1 have drawn this 
day on your account, on Messrs. J. Lafltte, of Paris, 
at three months, payable to my order, for the aboie 
amount.'' > 

I wrote to you on the subject of your account 
with me at length in my last, and have notliing 
more to,^add, ^ / 

1 remain, Gentlemen, , 

Your very obedient servant, 

, Francis Martin. 

Cognac, Ic 10 niai, 1898. 
Messiems J. Ellison, N4gociants en Vins, 

A Londres 

Messieurs, — En execution de I'ordre contenu dans 
votre honor^e du 15 avril, j’ai achet^ aux prix et con- 
ditions y fixfo, pour votre compte, 20 tier?ons eau-de- 
vie, 27 dcgris, et je les ai evpediea A lil. votre frAre 
A Paris'. Tons en trouveres soa^ cc p)i la lacture, 
s’glcvant A 30,760 francs, portes A votre d£bit. Pour 
me conformer A vosd6sirs,je viens de disposcrpour 
votre compte, sur MM. J. Lafitte, de Paris, mu tmite 
en datede ce jour pour la dite somme, A mon ordre, 
payable A tiois mols. 

Je me suis ^tendu dans ma decniAre au sujet 
de lotre compte chez moi, et je n’ai rien A njouter 
A mes obseirntions. 

J’ai ITionneur d’etre, ilessieurs, 

Votre trAs-humble serviteur, • 

Francis Martin. 

(iognnr, 10 SRni, 1898. 
$mcn 3. ©nifcn, aBcinbSnrior, ?wircn. 

$ant tern mtr nut 3^nr g(d}t(cH Snfi^nfi rom 16 3I)nd 
mfcillcn ^Iiirlxngf, imb in llbrrtmBimmimg mU rorgef^tiefirntn 
^rnfc unb Sfbingimgrn fniifle i* fflt S^re rocrifie {Rn^nung 
20 !DnttdbipiR Srannhudn, ten 27 ®rab, nieic^t an Sfimi 
•^trxn Snibci in !Bart6 crvftul tabe. Tlntici bcc^ce 
3l^ncn Bacturn in $tt»ge ren ft 30,760 ju 3Mi S'* 
lUnrnt^di. 3bxtn SBunfi^cn ctii^tccficnb ^nbe c&ijcn 

i8elrag (ciitc ftir 3btr 9?eitnung anf ^CRxn 3 Sajittc in 
iPntis in mtinrr iDreimonaH 3rattf, an mcine Orfctr, 
entnemmen. 

3<^ fitcuii 3^nen in ntitntin eugebenen Sq;tcn aufiiAbrititi 
nbtr 3^r Genre bn niir, iinb ^eirfnie efinc incftr fut ^entr, 
?lcttuiinSBr(t ergeben. 

^rnnciS SDlartin. 

13.— Letter embodying an Ofitr or Services 
AS Oeerk. 

Metz, March. 1898. 

E. Merle, Esq., London. 

Sir, — I take the liberty, upon lecommendation of 
Jlr. Leooutour, with whom I haiebeen working the 
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Just five years, of writing to offer you my ser^iccst. 
Jly only motive for quitting a firm to which I owe 
much, and for seeking a situation abroad, is the 
desire of extending my knowledge of business and 
of perfecting myself in a language, tbc rudiments 
oi'whicli I know already. 

Having been engaged for three years m book- 
keeping, I have during the last two years filled the 
pos-t of English, and German correspondent. At 
(lie same time I have devoted my attention to the 
study of tho Esoliange, and I venture to hope that 
I should satisfactorily discharge the duties of cor- 
respondent' or lodger-clerk. 

As regards my position in this firm, I beg to refer 
you to Mr. Lccouteur, who has kindly promised to 
write to you on my behalf. 

.No further assertion on my part is necessary as 
to my doing my best to merit the confidence reposed 
m ' 

Bo so kind as to favour me with a reply ; and 
should there be no vacancy in your firm, let me 
know what oliances there arc of obtaining a post 
among your friends, 

And believe me, Sir, 

. Your very obedient and humble servant, 

A. WOLfP 

' il/)?/:, fe 157«(I«, issg. 

Monsieur E. Merle, Londres. 

Monsieur, ~>-C'est‘ >sur la rccommandatlon dc 
MonMeur Lccouteur, chez qui jo travnille depuis 
plus do cinq aus, quo jo prends la liberfc6 de 
>'ous ecrirc pour vous offrir mes sendees. Lc dfoir 
d'ilcndrc mes ■ connaissanccs coinmerciales ct de 
me rendre plus familiere unc laugue dont Ics 
jirincipes me sent d6jsl connus, pout soul roe 
determiner ^ quitter unc maison luquoUo jc 
dois bcaucoup, .pour ciiercher une place d 
l'6trangcr. 

Jc me suis occupfi pendant trois ans de la tenue 
dcs livres, j’ai 6t6 charg6 ensnite pendant Ics deux 
deriiieres anntios dc la correspondance en anglais ct 
en allcmand. J'ai donne toute mon attention i 
Ik'ludc du change, ct j’osc me fhitter que jc pour- 
mis ucquittcr d votre satisfaction dcs fonctions 
qui sc'mttaohcraicut ii la correspondance ou A la 
panic dos comptes-courants. 

Quant A ma position dans cette maison, je m’en 
refiiro an tC*moiguage de Jlonsieur Lccouteur, qui 
m a promis dc vons ficrire on mn favour. 

Jo no dis mot sur le fait que jc forai de mon 
Tuieux ]K)ur justificr la confiimco dont on aura bicn 
voulu Ju’jionorer. 

Vouillcj!. jo vous prio, m’honorer d'unc r£‘pon.«c. ct 
en cas oil il n‘y uumit pas de place chez vous. de me 
fairo savoir s’il y aurait la chance d'en obtenir imc 


cljcz un de vos aml.s, oi agrt‘cr Tassurance dc rcstimo 
avee laquclle, 

J'ai riionneur d'etre. Monsieur, 

Votre tn^s-humble et tris-obCussant scrvitcur, 

A. 'Wou’r. 

aJlelj, 15 iKftrj, ISDS. 

§CTm (?. ailtctc, SPIltDH. 

(in ID fret, fluf tie (rmVfcMutts m\ ^^crrit Cecciiteiir {>ut, 
Bti id; wd^reiib tec le^teii fuitf 3a^c( gcar^eitet [inbe, 

3bncR Bietiitii nteiac Sheafle flujubieten. Str SBuufct tutiiic 
©eiiftafUfcnniniifc pt cnucilttn tinr mid; ia finer ju 

u8fn, itwn Unmkp'tijf mir Bereiia ijl let eiiijtgc 

©tunb jum iJcrlnpen finer 5irniii, icr fp riti frfiulre, mib 
3 um Skrfufiif eine &tei(itiij iitt iHiijfiUiie pi piileii. 

91d(tleni ii^ rtet Satrm mil ter 93ud?kl(uii«j 

U'Dr, verfii^ id; iit ken (e^ten jivti SaBreit ten 
tpoAen ciitej cu^ltidien unk teiufftien fferrefrenkenteu. 

witwAbc idt km tcUikiuMi. kw Bditokw. 
ffufmertfandtit unk id) mnuc ju f^offtn, kfl|t id; tte ^Itbeittn 
tine^ GDmfi)cnkttittii ptti pir Biiftiekentieii er* 

lekitjcn mfiTte. 

' Slemp mciHcr 3trf(iiiig in Itefcr Slrmn ertfiiit<e ufi ttiit 
raid) uuf $trrn Scfeutciir jti ktr mir gnti^jft reriprettien 

meiiictmesfit an Sic |u fdiretben. 

3A Bri.iud;e f»iunt ju tcmJ(mrH, kap xtb mem ilk^e^ tDuu 
niitke urn ketf mir {iefd;ciit(c '^etirducn jii vcctienen. 

3(6 cditd;c Zit urn tycfAhijc ?(u(tvi>rt, unc filr ken Jn(( lAjl 
®u hint Qlnffinj in Sbrer Wfttbfn 5irmrt ^ciben fellten, tfieiteii 
@ie mir Bute mit, ob3tc ?Injjiri;un Imben, mu bet timm 3^rn 
Smtiike eiiic @ttUung pi rtrfdmlffn. 

Sff) verMfibe imt rerjuatit^Rec 

■g-islmrlitung ergebenfl, 

?l. flBoIff. 

14.— Letter o.v TRAXSFEn of Order or 

C0M3IISS10X. 

Philjmi Lane. XflHrffwi. Fch. lOfft, lS9d. 
Jlessrs. Marlin and Co„ Boulogne. 

Gentlemen,— We beg to forward you a letter just 
received from Mons. Achiml, of Dieppe. Y’ou are 
in a better position to undertake this little matter. 
Mill yon undertake it ? 

“We arc. Gentlemen, mo.st truly yours. 

Smith Bros, 

• Philpot Lane, landrcs, lO/rrnVr, 1898. 
Messieurs Martin ct A Boulogne. 

Messieurs,- Nous avons I’honnenr dc vous adres.«cr 
une lettre que nous lecevons de Sfonsiour Achanl, 
A Diepi)c. Vous vtcs mica.x placOs <iuc nous pour 
traiter cette petite affaire. Vous convicnt-il de 
vous en charcer? 

AgTccz. Mc.'sieurs. 

nos cordmios salutation':, 

* Smith Frebes. 
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Jpttfrct Snn«. Senbon, 10 Jefiwflt. 1898. 
^rtitn 3n>tr(tn unb iUoufognc 

aBif unf, S^nen tmliqtnb cintn ®ncfiuffifri«brt, 
ben Bir Mtn ccn $nnj Slt^tort iti tc|)irtr«n.' S^* {'iib 
tSct in bft Sage all »w, biel ficme Qlcfi^afi ju mnAen. fffeatn 
€)te el in §anb 

^o^^tunslauU, 

Sebi&bcc 

16 — Lbttee sBNpnte Fibst Ordeb to a Fibm. 

Bremen, Fehruary lri,1898. 
litonsienr A. de Carrallio, Trinidad. 

Sir» — Your firm has been racommended to nx* 
a friend as one of the best and promptest in execoting 
its correspondents’ orders ; I ebould, therefote» be 
glad to enter into business relations witfc yo»» I 
beg yon to send me, by the first vessel sailing from 
yont port to Bremen, the foUtwing goods •.— 

16 barrels of Virginia leaves, first quality { 

16 barreU of oe^ OaroUzui. rice ; 

50 barrels of raw sngnr. 

As I have not the pleasure of being known to 
you, I beg to refer yon for all information yon mny 
derire to Mr. Aguilar, of your city, an old friend of 
mine, or to Messrs. Andrada, the bankers. 

You may draw, for the amount, upon M^ts. 
Julios Gerstenberg and Co., of London, who have 
received my orders to accept your drafts. 

I am, Sir, 

Your obedient servant, 

, Jacques LsuaStse* 

JBremai, le 1^/ivricr, 1898. 
Monsleui' A. do Carvalho, !le de la Trinity. 

Mousieui,— Un de mes amis m'n, recommand^ 
votre maisoT) oomme one des plus eolides et des 
plus exactes ti ex4cuter les commissions do ses 
commeitants ; je serais done bien aise d’ebtrer en 
relation avco vous. Je vous prie de m’envoyer par 
]3 premier navire qoi paitira de chez vous pour 
Bremen les marohandises suivantes, savolr: — ^ > 

16 bairiques do feuiUes do Tirginie, premihr® 
quality ; 

15 barriques ris nouveau, de la Caroline; 

60 tonneaox de sucre brut. 

Comme jen'ai pasVhonneui d’fttre connudevous, 
vous pouiTez prendre des informations sur mon 
compte, soit ohez M. Aguilar de votre vOle, mon 
nnoien ami, qui vou« iixm sur le degr^ de con- 
fiance que je m 6 rite, 4 oit chez Messieurs Andi&da, 
banquieis. 

Tons ponvez tirer pour le montant sur Mes^eurs 
Julius Gerstenberg et de Londres, qui onti 1090 
orclre d’aocepter vos traites. 

Agr 6 ez, Monsieur, 

V ' Mes mvilitbs empress^es, 

JACQUES LEUAITEE. 


sBrtmnt, 1 BeBtiint, 18D8. 
^(Tt 91. be @ana[(fci, itrinibob. 

S^rt Smuft wiitbt nut all cine ber bePtn unb bwmbteftm 
Birmts }ur Slulft^rung bci Oli^Ttlgt bvn ©tft^ilfilgmnbtn 
(tnbre^lm, unb el toflrbe mil bailee nngenelim fcin, in 
wrbinbung iiiit 3^iien ju treieu. 3^ Bitte @ic mir (kc crjltn 
^tglct ten Snnibab nac^ ’Btemen fetgeutc iSlaten pi fenbeu .— 
16 Sni Btrghiin Blotter, $nma £luatitat. 

IS Sap dleuer Carofina IReil. 

50 8af fitolptder. 

2 >a bal Beqnfigen 3^er BelARniltfiafl geniePe, fv 

Mttttife uf) Sie Bclrilfl leber getsfinfc^iten Slulfiinft an >$eRn 
Slgmfas bvei, bet tin attcr Qceunb son mti 'i{l, obtc an tie 
Sanqnitrl iptmen Slnbtaba. 

@te fiinntn ben Betvag uif 'Stnen Sutiul @nflcnBctg unb Sa 
in OimbOR entne^men, tocltjie von ink Beauftragt nnitben 3^( 
Sratten ju atcebtken. 

•fia^ai^tatiglodf, / 
Sacquel Semaitte. 


AKOHITECTUUZ— V. 

[Oanelnuei from ji. 22.} 

THE BTEAKTIKE BTYLE. ^ 

The term Byzantine is employed to define the 
Tound-aicbed architectml style which was formed 
and devdopetl in the East, as dlstlpgulsbed from 
the Romanesque (also a ronnd>arched style), the 
term given to iti development' in the West of 
Europe. ^ 

Thefirst formation, the arebaio period, so to speak, 
commences in 324 A.D., when Constantine transferred 
the seat of his emjnre to Constantinople. , Its cul- 
mination or highest development was reached under.. 
Justinian,' who, in 632-^ A.D., built 5t. Sophia at 
Byzantium, now known as Constantinople (Figs.J4t 
15, 16); and that church, now used as^a mosque 
by theTurks, in the arrasgemeut of its plan and in the 
prinoiples of its construction has become the typical 
form of the Greek church down to the piiesent day. 

It is difficult in the early ages of any new style, 
which is based on' preceding and contemporaneous 
work, to draw any hard and fast line of demarcation! 
Even in Rome herself great changes had been .taking 
place in the Roman style; and the arch was 
gradually taking the place of_ the lintel, or was 
formed in the frieze above an architrave to take off ' 
from the latter the weight of the superstructure. 

In the great palace built by Diocletian at Spalato 
in Dalmatia, where he retired from the cares of 
empire in 284 A.n., we find numerous indications of 
impending changes. The architrave or lintel of the 
Golden Gate is no longer a single stone, but akeries 
of voQSSoirs forming, what is known -as a flat arch,, 
and the piessure on this is relieved by throwing 
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Fig. If— 6 roo>d Pui? of St, 
Sorau, CON^TACTnyOPLE. 


across above it wbat is known as a iclloving arch. 
Again, in one of the comfcyai'ds of the palace, in 
order to obtain a wider opening in the centie of the 
portico leading to the 
palace, an aroh is 
thrown across the 
opening instead of an 
aiohitrave, and the 
mouldings of iwchi- 
trave, frieze, and cor- 
nice are carried round 
this arch. In the por- 
tico on each side also, 
the semi > detached 
shaft and imposts are 
dispensed with, and 
the arcb^ is earned 
direct on the capital 
and shaft of a column. 
The same arrange-, 
ment is found in the 
Homau gateway lead- 
ing to the Kosque of 
Damascus. Even, how- 
ever, before this, in 
Syria the germs of a 
new style had been 
developing themselves— possibly the work o! Greek 
artists who migrated into that country after the 
Romaii conquest ; and wo find in the tombs of the 
kings/and of the prophets at Jerusalem decadent 
forihs\ of Greek art, particularly in the oarnng of 
foliage and ornament, which approaches in its 
treatment more to Byzantine than to ancient 
Greek ^rk. Iji Central Syria, in the cities of the 
Hauran, dk^ejied since the 6th century, and in the 
vicinity of Aitmpo the researches of M, de Vogu6 
iiave made us acquainted with a large number of 
cities, the'churches and houses in which, all built 
in stone, have been preserved to our day, and show 
clearly that at the_time of the transfer of tlic 
empire, and probably a century earlier, the elemente 
of a new style had been in formation for some 
time. 

-Constantine, when he ■ transferred his empire, 
found himself in presence of two difficulties ; Istly, 
the want of intelligent artists and good workmen; 
and 2ndly, time to carrj* out the stupendous under- 
taking he had, in hand, viz., to create a new city 
which should rival Horae in the splendour of its 
churches and palaces. His attention, however, was 
lot confined to Byzantium, for at, Jerusalem he 
‘rected the first church of the Holy Sepulchre; 
t Bethlehem,' the church of the Nativity; and 
Iiroughonfc -the "Holy Land structures of vinioas 
in^s, cliiefly devoted, however, to those building'* 


which wore to be erected for the purposes of tlie 
new faith to which he had become a conveit. 

Constantine’s works in Byzantium wcie not con- 
fined to cburclies; heisieportedto have intioduced 
ampliitheatres, palaces, theruKc, and other public 
buildings. Owing however to the undue haste with 
which they were built, to the destructibility of the 
imterial— for they were chiefly roofed with timber— 
and to the want of proper skill in their erection, 
they speedily fell into mins and had to be rebuilt 
by his successors. One basilica only at Betlilehem 
exists, and this and the description giv^n by 
Ensebinsi-a writer of the period— give us some clue 
^ to the nature at least of ,the churches he had 
{MTojeoted. As a type of church which could be the 
most easily erected and which would hold the largest 
congr^tion, he adopted the plan of that which is 
known as a basilica, a building consisting of a nave 
and aisles on all sides, and a semi-circular recess 
or apse at one end in which the courts of justice 
were established. Instead of being separated from 
the nave of the church, as the court of justice had 
been, by aisles, the apse was opened to it through 
a large arcli. Furthermore it was raised so that 
the altar and the priest could be seen from the whole 
interior. In front of the church he provided a cross 
vestibule or nartbex for the penltentb, and in front 
of this again an open court witli portico or arcade 
round and a fountain for ablutions in its midst. 

Of the chxirch at Bethlehem there exist only the 
nave and aisles, the transept and choir having been 
probably rebuilt by Justinian. The columns have 
lost much of the grace of the Roman rariety, and 
the capitals are coarsely cwved as if in recollection 
only of what the artists had seen or heard of in 
Home. Of the Holy Sepulclne. nothing lemains 
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probably but the lower-portion of tlie iock and 
s^ulchre which Constantine believedto be the last ^ 
resting-place of our Lo^— possibly the foundations 
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of thD great columns ho raised round it — and dosseiel, however, had a constructional value; pro- 
the rock-cut apse which he cut away in order to jecting beyond the capital on either side, it enabled 
isolate the sepulchre in its midst, the springing of arches to be carried on the cap 



Tig 17.— St. ilARK^s, Vivtcr 


The next typical Byzantine example in point of 
date is the church of St. Demetrius at Tbcssalonicn, 
a basilican church with atrium and fountain, 
narthex, nave, and doable aisles, with capacious 
galleries on the Hist door for women— an apsidal 
tcimination to the nave and two atria, one on each 
side of the sanctuary. Whilst at Bethlehem the 
aisles arc separated from the nave by columns 
carrying architraves which carry the wall above, 
here in St Demetrius we notice tlic first important 
clumge— arches, bbtb on the ground and first floor 
of the galleries, have taken the place of the arohi- 
tiavc. Tliese arches are carried on columns with 
capitals, but between them and the arch exists a new 
feature which is typical of Byzantine work, and is 
known as the dosserct ; it is probably derived fioni 
that fragment of the entablature which the Romans 
considered to be the necessary complement of the 
column, and which they placed above the capital 
though it served no constructional purpose. The 


witliont their being made too small. The nave and 
aisles nere in this examiole roofed over in timber, 
as we have seen was the custom in early Roman 
basilicas. The last Roman basilica erected in Rome, 
it will be icmombeicd, wasthatof Maxentius in the 
yorum, and this was raultetl over similar to the 
tepidarium in the Roman baths. Structures of this 
kind, howevert requiied great scientific skill, and 
they took Some time to build. The only vaulted 
portion of the Byzantine basilicas which Constantine 
built was ihe apse, and the next step taken was to 
introduce the ^ault over the whole church, so tiiat 
it should be at all events lendeicd indestructible 
by fire. 

We come now, theicfoio, to the great woik 
which Justinian elected, the elmrch of St. Soplua 
nt Constantinople (Figs. 14, 16, 16). The two cen- 
turies which had elapsed since Constantine’? time 
Are virtually a blank so farasvanltcd cont>tiuctions 
arc concerned. We may notice in passing in 
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Ravenna the tomb of Galla Placiclin, now Ihc 
ohtirch of St. Nazarius and Cclao, bnilt 4G0 A.I)., 
whicli resembles somewhat the description of a 
choreh which 
IsfakHolta^’C 
been biiiti by 
Constantine 
at Ccmstnuli- 
noptc; but it 
is very small, 
measiiriug in* 
tcnmlly SS 
feet by :H) 
feet. 

iiig, however, 
that its cU> 
mentions 
were i n - 
oTcasetl ^o a-* 

to make it of 
r«.!8.-0«»fsr.mv..rST.)l...s „f 

tlic v'aulted 

hall of Maxentius anil (he Pantheon, the crossing 
of these two t.v|ics «-owlfl ijrodnce such .n bnikling 
ns that wliich we find in St Sophia. There i*, 
however, one other building iti Constantinople 
wliich may bo taken ni> tlio immciliate ?tpji*«tone, 
via. : the cluiTch of Si. Sorpas and llacclm> known 
ns the lessor St, Sophia, and which was erected jiM 
before the gieatcr cliwrch. The ]»rob!em solveil in 
tills oliurcli ivas the pi.icirig of a dome on no 
oclagonnl building. Arcl.es forming recesses were 
thrown across the cigiit. sides of tlic octagon and on 
(heir haunches, or on the extmdos of (he vonssoir>, 
a feature called a pcmlcntivc was formed, which 
rose to a circle on wliich the dome ^vns tmilf. The 
problem of St. Sophia was much more <h*flicult. tlic 
architects (here, Antlicmiiis of Tralles, .and J.sodoros 
of Miletus, Iwd to carry a dome on four nrclic.s and 
as the dome was 107 feet in diameter the penden- 
lives had to be of immense size, 'ilio four arches 
enclosed a square on plan, the pendentives were 
requited to o\crlinng until the plan was reduced to 
the form of a circle on wliich the dome was built. 
The form taken by tliesc peudenti^es was tlint of 
a sphere, the radius of which was equal to half the 
diagonal of the square. 'Willitlic same radius it 
might have been pns'-iblc to complete the dome, 
aod it is possible this was done at first ; twenty 
years after its election, hcavcver, in 538, a por* 
tion of the dome was overllirown ly an earth* 
quake, and tho new dome was ntispcl. the lower 
portion being pierced ^Yitll forty circular-headed 
windows to liglit the interior. The actual effect 
of tho dome is now as de.scrlbed by Procoiuns. 
a writer of Justinian’s time who witncsscil its 


erection, "as if it were suspended by ii chain 
from heaven.” 

Tlic gcncinl plan of tiic building is that of an 
oblong square, the dome in tho centre, two enormous 
.apsc-s at the cast and the wcs>t end which open out- 
wards from two of tliegrcnt arches canyingtliedome. 
The’ other t \»'0 arc ftllcd in willi walls aiipjxirtcd on 
arcades on two sforcy.s,and with wide aisles beyond 
(hem. In front of the bitiiding Is a huge niirthcx 
preceded by art niam court or atrium. The church 
is lighted by the window.s jn the dome, by windows 
above tho aisles on each side, and by windows in 
(itc njisi'.s and in the side walls. The lower portion 
is paucllcd’wilh nuirble, and the whole of the upper 
p.irt and dome is lined with mosaics whicli, ns they 
contain figure subjects forbidden hytlic Moham- 
medan religion, arc now colored over with .<tueco 
and jwinlod, IVlieii the cbiirch ’was restored 
twenty years ago, tlic>u were ilmwn and juihllsliiil. 
nnd tlie whole discreetly colored up agiiin topreient 
ihHr being otlicrwiso destroyed by the Turks. 
M’ordf wmilil fail to dcscrilw the pxlmordinary 
IxKinty of the iniilding, and its immense npinrcnf 
size, and we can wll undersfatid the reality of 
Jnstininn’s boast, who. when it was conipletrtl, is re- 
corded to hni p said, '• at last 1 have winquislipd t hee, 
0 Solomon”: if liphnd known iihat Solomon's temple 
was, he would probably bin e been .still more pxidt ant , 

Tlip chnrrb of St. Sophia was not only the finest 
of its kind at the time of its crpction, but nothing 
approaching It has ever lipcn built since in the 
lljzanliiio .sl.ile. Some of the mo'qurs prected by 
the Turks, to which wp sliidl refer again, ronstituto 
sonic* of the fincM works of the Moliaimucdans ; but 
the builders of the Greek churches erected since, 
whilst tlicy accept St. 

Sophia’s ns a model, lime 
never nttompted domes of 
more tlmii 40 feet span, 
nnd the diief muclificntion 
introibicpd since Imsbccn- 
to raise the dome on a 
cj'lindricnl drum pierced 
with windows, which with 
at hcrsmnllcrdonics round 
makes n more pict»rc.squc 
exterior than St. Sophia’s. 

Tlic domes in these .subse- 
quent c.vnniplcs being .so 
imich smaller, it became 
necessary to obtain space 
in another way, and this 
W. 1 S done by incrcn.siiig 
the area beyond the nrehes carrying tho dome in 
the four directions, so that the chnroh took tlic 
plan of a Greek cross. 
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It is this arrangement of plan which was adopted 
in tliCj tenth and eleventh centuries for the chtirch 
of St. Mark’s at Venice, s«iid to have been copied 
from St. Mark’s at Alexandria, and which betrays, 
tbrongliout, its Byzantine origin : hero the projecting 
hiubs were made equal in size to the crossing, and 
'were surmounted each by a dome. The decorative 
jiiurbles there employed were principally taken from 
other bnildings in the East, and the interior is 
lilted with mosaics which still constitute the great 
glory of that building. 

In Ravenna, also in Italy, wc come again to 
Byantine work, and in the church of St. Vitale we 
linvc a church which bears a certain resemblance 
to St. Sergius and Bacchus already referred to, 
\iz,, a dome carried on eight arches. In the 
chm-ohes of St. Apollinare in Classc, St. ApoUinare 
Nnoro, both in or near Ravenna, we have two 
jjhurchw ol the basilican type whose walls and 
apse are covered rsitli Byzantine mosaic. 

The 'influence of B^'zantium was felt in many 
parts of Italy and Sicilj', its mosaics are found in 
many of the older basilican churches of Rome, and 
even in a portion of France, at St, Front de Peri- 
gueux, and in the domed churches of the Charente, 
we And domes all of which were indirectly derived 
(probabl}* from the settlement of Greek artists) 
from Byzantium or Venice, for the church of St. 
Front is more or less a reproduction of St. Mark's 
at Venice. 


POLITICAL ECONOMY.— I. 

, FOLmOAL EC0S03IY, ITS CHABACTER. NAME, AND 
JIKITIOD - PRELniINARY NOTIONS - WEALTH 
AND VALUE. 

Political Econo^uy is the science which investi- 
gates the nature of wealth, and the laws which 
govern its production, exchange, and distribution. 
IVealth we shall define as any material thing 
wbic)] has an excimnge value— that is, which 
iwople desire sufficiently to be willing to give 
‘-omething in exchange for it. 

The broad distinction between a science and an 
art is that a science tells us whnt happens under 
certain given conditions, and an art tells us what 
we ougiit to do— what conditions wc must produce 
r-if wo want to reach a certain end. Every art, 
therefore, is based on science ; but generally the con- 
ditionsare so complex that it has to take into account 
several sciences, besides much knowledge which 
is not yet systematic enough to be called science. 
Thus thc'art of the engineer who designs a bridge 
implies considerable knowledge of the sciences 
of mathematics and physics, and of the chemistry 
of the materials he employs ; as well as a number 


of special circumstances affecting this particular 
bridge — the nature of the ground in ^ which the 
foundations are to bo laid, the probable strain it 
will have to bear, sometimes the force of the winds 
it may have to resist, and so on. ' 

Most sciences, if not all, have begun in arts ; that 
is, knowlet^c was systematised for practical pur- 
poses before it was cultirated for its own sake. 
Geometry, for instance, grew up out of land-survey- 
ing, chemistry partly out of the art of medicine, 
partly out of alchemy, which was an attempt at jin 
art of transmuting metals. Political economy, as its 
name shqws, has bad a similar origin. “ Eoonom)',” 
from a Greek word moaning the management of a 
honsoliold. came to mean tlie art of managing the 
means and resources on which the household de- 
pended for its subsistence. The Greek w'ord is thus 
used by Aristotle. Political economy came to 
mean tbe same kind of art applied to the means 
and resources of the nation. It was supposed to 
teach in what way a government can best promote 
the increase of the a^egate wealth of the nation. 
Adam Smith uses the term in this sense. His great 
work, ** The Wealth of Nations," first published in 
1783, was primarily an elaborate attack on the 
poUey pursued up to that time by most European 
governments— known as the “Mercantile System" 
—of managing and controlling the weallli of the 
nation. We shall recur to this system presently. 
But Adam Smith opened up so many questions by 
his inquity into the circumstances which are most 
favourable to the increase of the national wealth tliat 
since his time the conditions affecting the produc- 
timi, distribution, and exchange of wealth (which, 
as we shall see, are to a great extent dependent 
upon one another) have been studied separately, as 
far as possible fi'om tl)c practical business of 
promoting the increase of the wealth of a nation. 

Now, as a science, political economy is purely 
theoretical. It does not tell how to got wealth, nor 
does it decide whnt are the best systems of produc- 
tion, distribution, and exchange. It does not 
decide between the system of large estates and 
peasant proprietors ; between private ownership of 
the means of production, and that collective owner- 
ship of them 1^ the community which is commonly 
known as Socialism; or between the respective 
advantages of gold, silver, and paper as the medium 
of cunrency, And it need hardly be said that it 
docs not treat of the special processes by which 
different kinds of goods are produced. It leaves 
that to writers on agriculture or manufactures. It > 
deals only with the general conditions in the oir* 
cumstanecs of the nation which affect the produo- 
tion, distribution, and exchange of wealth. 

Thus under some conditions population will 
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increase to such an extent tlinl lliero may he little 
more food available for il^ Mib«i«'1ctK*c in tlu* 
country than is absolutely neec.''^ury. .Semic ac* 
cident— a bad swwon for in.stantv*— may intcrfi*rc 
with llio proiliiciioii of food, and lliore wiU bi* 
a famine. Tins linp]tciKKi in Ircliind in lt>t7, 
and lias tifteii luijipcnctl intiic Kiisi mid nf 
India. lint under diffen'til coadituifis'*-aH in Ihe 
western United Stales lM*tweet> INtwiand ISStt -IIm* 
'■upply of food tiiay increase «uil nf nllpinpoHlon 
to tbe ^Kipnliituin. A^aiir .soini‘linies, Ihe more 
demand tbere is for ti ccitain class nf jjcmkIs. iIu‘ 
more expensive they will hccnnn'. Ihii in imiiiy 
other wises, pood.s actually heennie eh«i|MT the 
more they conic into n*«e The iinjxisilitm of a isir- 
ticnlar lax may ntin a whole trade, or dri\e it 
abroad. Political eeoiioiny investigates the con* 
ditlons under which these tlitiii,»s hiippea It <1 <k-s 
not. toll you how to briny abmit t liese eoiwhtioiis or 
keep them olT, lliouyh, .is m the last ease mip|mis.mI. 
it may siiyyesl what ouylit In lie dime lint hi 
judyuiy wlml. uiiylil to be ilone in a ivirtfciilart'ase. 
a niuribor «»f parlirularcireittiistann'simisi be taken 
into account with wliich the M'letioe of iMilitlwil 
oconomt', dealhiy as it does w it li general jmtirliilis*. 
can have nolhiny to do 

Thus the Peclory A< Isiaterfen' w ilh the supply of 
labour, and «o it would seem that iiinrcMe.dthwtMtld 
bo produco<l if ihoydid tint exHt, Hut the stolid* 
men who pissed them !in<l to ask— Is h desirable 
that wealth slioiild bo produced at the ex|H*tise of 
the health of .some nf the producers f Andwnvthe 
li&iUh of the producers, as a mattiT of fact, ttijiircd 
in this C. 1 SC ? 

Ihit though pins of political ccoiiomy>*]inr* 
ticolarly those relaliny to tlie tlieory of Mdiie. 
currency, cxcliange. and bankiny-can easily In* 
thus isolated nml studied in the abstract, a (mvit 
part of the (icicnLv m too closely cnnuectnl with 
urgent questionn nf daily life and |>olities to be 
completely disiximipctod from them. The theory 
of wages, of taxation, of rent, ail touch cnnonl 
practical diflic<iltir.s in our daily lives And in 
books on political economy we fihall find, if we look 
very’ closely, two suspects of the mence— pure and 
applied. The theories of foreign trailc ami of 
value may be classed sis Pure Political Kenoomy, 
while cliapters on peasant proprietors rmd iilnvory 
may bo called Applied Political Kcoiiomy. lUtl in 
jpractico the text books do not ob*er\c this distinc- 
'tion. 

It must be rcniemlicrcd tlnd uhon wi* talk of 
'‘Lw.s” of polilip.il economy, it must not Im* 
Bupposed that these laws sire inev ilablc. A " law " 
in science is only a sfntemcnt. of what n]way> 
happens if cerlaiti causes arc present, and if their 


influence is not ncutiali.scd by uIIuts, Ibit .1 
Kiciclyis cniiiph'X that we wm ucmt be siipe 
tiiftt tltcrc* will not. be countonietlng raii,*e.s fsre.swit 
in wmc psirtifiiliir esuse. For coiivenimicp' sake we 
nsstimo that thrrp will not bo, siiid express our 
iiV'iumptioM by stnting the law as a ic'iidoncy. 
Thus it mu “ law of jHilitwalocoiiomy'’ tlisil ])opuIii* 
timi (ends (o itmrca.se faster tliaa food. IVijmlatioii 
14 oltsiuved to double ilsi;lf in a ueilain jH'riod: 
(hr Kiipply of food, willi Mime rsirr r\cc]itioiis, is 
not donbh'ii In t hi* simr periiHl, and eertaliily ramiot 
go on midliplvimr at (iir e>:iinr> mb' as popniatioii. 
]tti( it itoes not fothiu tlunt iropnlation aluay • 
iirtiisillr br increasing fasti'r timn food, for faiiiiiie 
or wai 01 dise.ise may in si ]i:irtteuhtr case remove 
tlir .surplus ]' 0 ]nihilioii, or the {'opubiiion maybe 
few and iiidiMiiotis, and their Isimi very fi'rlilc. 
Kvcrvraie wini h.is triril I’hetiihvil cxtv'rirm’tits will 
know liott ofieii thev fail. Then* is some wetties* 
or dirt nr some other iinfurc'seen caii'e jit<‘seni 
vvhicli makes some jmrliriilai rxpi’riiiuml govvrotig. 
jMK-iid phrimmi'tia an' far luoic compkx than 
chrmuMl. and dep-iid psiitlyois tlo' himiaii ws‘11— 
uhirh ininNhmi'stiiiinili-llnitrilegri’i'of iineertainiv, 

Miirh di'C«ssifinhas taken ]i1.ice ,is to the prolwr 
im-tluMlof suidving pilith'af l■('cmolny. Sliouhl it 
Ih' mditctivc w sli'darlive ? If it N Imhu'tlvr, vvr 
form our rune|ii»{i»ns nficr a study of Itnw 
eovcmiiieiits ami individiisiN have Ixdmveil in the 
l<ist,«>f ilM- systems id disiribiitioii am) eKdisingc 
ihat have nrtuallv existed. If It is dedurllvr. we 
sluill timkr ussumptioiis SIS tovvimt we may exjirrl 
{KHtpIrtii doiindir given cirrimistanri's, nnd then 
eee bow far the fad* luMf ns out. In dealing vvjili 
rmit. for instiim-e. should wo rtnrt by rximilning the 
history of hind lemirr in all ages; or should we 
assniiie, uliat js ijsiinlly the rase in Kiighind to- 
<l:iy, ibat the hiiidowiier Iris h(s land to ;i /.irmei 
who works it with Ills own capital and hired 
kdwiirer*, and that both landowner and faniier 
wish to nmkr the br-^t barpdn they ran for them* 
selves 

flilbmo the latter or has berri 

that usually followed Tt js only (piilr rrerntly that 
the rrnnojuic hi.dory of paht time.s h.is been really 
known: onlinnry histories do nat notiro fart*: ron* 
nt'ctod vrilh (hr life of the pooplr in sinydotail.and 
thr-sr have to l»r hiiiilwl up from olil arniimt iKKik*. 
lists of priiH'S aecoullt^ of trade customs, histories of 
guilds, and the like. Until r.iriy in the prr-sont cm- 
turr tlirrr were no ren.«us returns, and the incrc-iH' 
of t hr iKqmlnl ion could only Ik* guesswl. I lanllv any- 
(bing, nenin, wji*! genrnilly known a-i to tlu- history 
of land tenure nnlll within the li».st forty or fifty 
years. Even now much of the infumiation on .snmr 
subjects— ns to strikes for instance, or co-oi>cration 
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—can hardly be obtained, save'by personal inquiry 
among masters and workmen : it is only within the 
last few year? tliat good books dealing wth such 
subjects have'been accessible/ But before studying 
political economy by the hidnctive method we ought 
to know all about these subjects. Moreover, were 
we to use the inductive methbd alone, we should 
hardly know wljat to look for among the mass of 
facts. In investigating the Irish Land Question, 
for instance, we should be dazed by the multitude 
of details about mortgages, and subletting, and the 
Ulster custom 'and so forth, unless wo had some 
preliminary notion of the way in which the shares 
of the produce between landlord and tenant would 
be determined under much simpler conditions than 
actually occur. No fecientific investigation was 
j ever yet conducted without some such preliminary 
theory. , It may prove right or wrong, as compared 
with the facts, but at any rate it enables the investi- 
gator to see his way into them. 

^hc deductive method takes its assumptions — 
on the whole— from the state of things existing at 
present in modem countries, especially in England, 
it loaves but of sight various special circumstances 
wliibh modify that state, and assumes (1) that each 
, mailris a free agent, (2) that be is trying to get as 
nraoli wealth as possible. Thus it leaves out of sight 
(for instance) me possibility of slavery, or of legis- 
lative interference with certain kinds of productiem 
or exchange, or of voluntary refusal by a workman 
to ^ork overtime, and a multitude of other special 
circumstances. And it assumes that the produce 
of kind is divided between three classes only- 
landowner, ' capitalist-farmer, and labourer. Of 
course, landowner, capitalist-farmer, and labourer 
are often the samo person, as in the peasant 
proprietorships of France and the Channel Islands; 
tlie English landlord pften piovides some of the 
capital in the form of buildings, etc. ; and the land 
is often mortgaged. But it is convenient to leave 
out these cases and to ask what will happen under 
tiinpler conditions than the reality. J^in, suppose 
uew machinery is introduced into a trade, which 
docs work hitherto done by men, these men lose 
their employment and find their way intO' other 
Irhdes. . Often they have great difficulty in doing 
so • b\it this, though it is of vast importance in 
practice, may be overlooked till we come to prac- 
tice; and we may say that labour displaced by 
machinery tends to find its way elsewhere. It is a 
confusion .between the theoretical and the practical 
aspect of the science that has led to its being willed 
‘I hard-hearted ” and “selfish.* Thus when an 
eminent manufacturer onco said that he had dis- 
placed men by maciiines, and hiod “ left the men to 
those natural laws which govern'society " he showed 


that he had ignored in practice circumstances 
which ought to be ignored only while we are work- 
ing at abstract theory. ' 

There are special reasons for the form these 
assumptions liave taken in the history of the last 
century. Governments then interfered very much 
with trade and majiufacturo, with the best inten- 
tions and vejy^bad results. Under Louis XIV. of 
France' methods of manufacture of cloth and silk 
were proscribed in great detail by the Government, 
so that in practice no impr<n’ements could be 
adopted by the manufacturer. And, to increase \ 
the reveunc, there were all kinds of taxes and 
restrictions on the carriage of goods. The study of 
(Hmnomic policy attracted much attention in France 
shortly afterwards, and these bad results were 
cl^rly seen. When Louis XIV.’s minister, Colbert, 
asked n merchant how he could best promote trade, 
the latter replied, "Zaisse^ faire, laissa'j^mer” 
leave manufactnre alone and lei goods move 
about freely). And tliese words were a sort of 
motto of the nexv school. [In current political dis- 
cussion they are used in a somcwljat different 
sense : “ Let the Government leave things alone.”] 
So that some of the first modern students of 
economic subjects weie strongly inclined to regard 
an ideal society as a collection of free individuals. 
Moreover, there were two main theories of govern- 
mmit current at that time. (1) Tlie State was a 
divine institution, and the King was a viceroy for 
God, bound to take ell possible measures for the 
good of his subjects, and to interfere as much with 
thdr freedom as might be good for them, just as a 
parent might with very young children. This was 
Louis XTV.’s theory, and in practice it did network. 
(2) The State was a voluntary union of individuals 
{naturally free) for the protection of their lives and 
properties, but theyouglitto retain as much of their 
liberty as they possibly could. All the great political 
economists of the last centnry, and many in the 
first half of this, have been more or less biassed by 
this second theory. Of late years economib history 
has been so much studied (especially in Germany) 
that a reaction in favour of the Indncihv method 
lias taken place. . But inductive economists are apt 
to lose themselves in the masses of fact they have 
to deal with. The current method in France and 
England is still deduction, corrected by reference 
to the actual facts. 

Political economy deals witli the production, 
exchange, and distribution of wealth, and with the 
special effect produced on these processes by the 
action of Government. But it does n’ot (except 
incidentally) treat of the consumption of wealth, 
partly because that often involves complicated mora^ 
considerations which are best studied separately. 
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'WeaUU ia any commoAihj which possesset oa 
exchange valve. > ■ ^ 

FoBtical economy is at the disadvantage that the 
tenns it uses almost all have a popular sense og 
as the stricter sense la which the economist 
uses them. In chemistry tliere is no doubt as to 
the meaning of “hydrogen" or “iodine” ; in 
politiCTl economy not only does “ wealth ” in 
ordinary language sometimes mean general wel). 
being, but it sometimes includes* and sometimes 
excludes physical advantages and even personal 
/[ualities. Thus the skill of a olever surgeon, or die 
strength of nn athlete, might be said to be a very 
great part of their wealth. Economists are not 
agreed as to whether they will include or exclude 
personal qualities. We shall here exclude thetn, 
and adopt the most precise and restricted definition 
of wealth. We shall confine, it to material corn* 
moditiea which aie Capable of being exchanged. 
Thus the skill of a surgeon is not wealth according 
to this definition, because he cannot transfer it and 
get rid of it as he might do with a coat or a bons^ 
Economists have sometimes disputed whetht^ 
what is repretentatlee of wealth is to be classed as 
wealth. .A mortgage^bond or a bank«note or a 
pawnticket derives all its r’alue from tbe fact that 
it represents material commodities — coin or good^. 
Clearly theie is no more wealth in tbe world 
because some document is created to represent 
some of what tliore already Is. We shall tberefoi^ 
consider these simply as representing weoltli, 
though we may for brevity sometimes speak of 
them as wealth instead of what they reptcscni. 
Rights of way, the goodwill of a business, a copy, 
right, cause slightly more diffionlty. But these 
have a value simply because they represent certain 
.advantages for which people are ready to a 
material consideration in coin or goods. We may 
therefore say that wealth is material commodities, 
having an exchange value 
Yalue means either the utility of a thing, i.e., its 
capacity for satisfying desire — thus tbe utility of a 
cut flower is solely to g^ve pleasure by Its look and 
scent— or tbe quantity of other things which other 
people will give in exchange for tlpit. “ Utility" 
sometimes called value-in'Usc, but it must be Immc 
m mind that it only means cnpacity for satisfying 
desire, A political economist who was a teetotaller 
would still class beer as wealth, because as a 
political economist he would only be confnsing his 
subject li he brought the temperance questiou into 
it If people buy beer, that is enough. “Value ’ 
originally meant exchange value, and when stacq 
ing alone it always has that meaning in political 
economy. 

/•2fo\v why has a thing an “exchange value”? 


Primarily, of course, because it satisfies a desiie; 
but if it can be got for nothing, of course nobod.v 
will give anything for it. There must therefore be 
some labour or trouble necessary to get the thing ; 
that is, the qumiiiy of it available mitt he limited, 
Concisely wo may say that tbe two conditions of 
exchange valoe are vUllty and hmitiUion, or 
capacity of satisfying desire and difficulty of 
attainment. 

Kow in most cases tbe simplest way of overcoui' 
ing this latter difficulty is to make or get some more 
oTthe thing} and 'supposing the “ utility " of .the 
thing to remain constant, the exchange valne will 
be proportionate 'to the amount of labour and 
material expelled in making the thing-'including 
the expenditure of raw material, fuel, the wear and 
tear of machinery, etc. But we nay say that this 
material, fuel, machinery, etc., also depends for its 
exchange value partly on the amount of labour in- 
volved in gettingit, partly on the wear and tear of the 
machinery used. And at every stage in the history 
of the material or machinery we shall find that more 
and piore of its value seems traceable to labour. 
It is because the possessor has either worked for it, 
or given ^vealth which represents past work for it, 
that lie insists, as a rale, on exchanging it, and does 
not give it away. The more trouble it would take 
to get more, the higher value, other things being 
equal, he will put on the thing. Hence it is some- 
times said that “ wealth is only orystallised labour." 

But this is ftir from being anlvorsally true. Tbe 
site of a house in Comhill gets more valuable year 
by year, though no labour has meanwhile been 
expended on It at all. Pot many years tbe piotuics 
of most well-known artists fetched eui increased' 
price overy time they were put up for sale in Eng- 
land. Wine “ for laying down " can be purchased 
at perhaps 30s. per dozen ; but fifteen years hence, 
when it has matured, it will be worth SOs. Tet all 
that time it will have been simply lying still in a • 
cellar. Ko labour will have been put into it save 
that of transporting it from the wine merchant's to 
the purchaser’s cellar. And it would sell for no 
more just after it is transported there than just 
before. So clearly some of its value hereafter will 
not be due to labour, ' 

Economists who have regarded valne as “ crystal- 
lised labour” have had to treat these cases as 
exceptional. But it is simpler and more correct to 
say that value is in no cose due directly to labour, 
though in most cases it is due to labour 
and in patt. Primarily, a thing must be wanted, 
and the persons who want it must have some 
difficulty in getting ft. This difficulty may often 
be lessened in practice by making moi'e of the 
filing, nud when this can be readily done the' value, 
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h«! n niio, mny be nicasnred by the cost of ptoduc- 
lion—the labour aud capital expended on making 
the thing. But it genomlly cannot bo done at once. 

'EcDDOinists tbcicfoTC dlMingiiish two kinds of 
vnUio (and price, wbicii is value expressed in 
money), market value and natural or normal 
\alHe. Sfarket \alue depends on tbc relation be- 
tween the qmnUty (Jeman(kd and the quantity 
olTcrcd, or as it is put for shortness “on demand 
and supply.*’ Suppose that on a certain day the 
buyers in a certain market want 1,000 quarters 
of wheat. People may, of course, “want** wheat, 
in the sense that they would be glad to hn\e it, bnt 
net be prepared to pay for it; but thw kind of 
demand docs not .count. It is only the “ citecthc 
denirrnd *' of persons prciKircd to pay, or cxclinngc 
bometliing, for what they w,an( which political 
economy takes into necoimt. But «upiKisethat only 
iiOO quarters are offered for sale, and Hint the buytm? 
aieprcixircd to gi^o yesterday’s price, say iJOs. a 
quarter, but the sellers, knowing that the supply is 
s-hoi t, bold out for more. Now tbc buyers probably 
\v.int the wlieat in very different degrees. Some 
may be millers with urgent orders for flour, .arol no 
whttit to grind ; others may be ready to wait a day 
or two, or a week or two, till more comes in. Pre* 
sently an anxious buyer will oftor 32s, The nows 
will spread and t ho sellers liold out for 32s. But 
IwrliaiM only half the buyers care to giro that 
price, but between them tlicy will take the 800 
qaaitors. We sbair then lm\o 800 quarters de- 
manded at 32s., and 800 quartora supplied at 32s., 
because the price bj* rising ha.s cut oft some of the 
demand. That is, in order that the exchange may 
be complete— that there may bo no buyers wlio arc 
willing to pay the market price left unsatisfied, and 
no sellers left with stock in hand— the “ price must 
be so adjusted as to equalise demand and supply^'' 

Tho “market price” llicn is llie price arranged 
at a particular Hme by bargaining between buyer 
and seller. For tlic sake of simplicity pure poHUcal 
economy assumes (what is rarely the case) that tbc 
competition is perfect, that is, that each seller and 
Ciaoh buyer knows what his competitors arc doing : 
so that if one buyer offers 32s., every other buyer 
wbo does not find he cannot afford that sura, offers 
it also, ic., “that there cannot bo two prices at 
fho same time^in tho same market.” 

But now, what guides tbc seller in selling ? As 
a rule, he cannot soli below what his goods have 
co^t him, nor can the producer sell to him for loss 
than what they have cost him. What they lurt'c 
cost tho prodacor~the labour, the wear and tear of 
tools and machinery, etc., expressed in money— -is 
this “ cost of production.” So that in most cases 
tho normal value depends on cost of producllou. 


Not, however, in all, If iron cost 80s. a ton to 
produce one year aud only 78s. the next, it is clear 
tiiat the makcis of iron ut the former price cannot 
stand put for 80s. Now iron would be produced af 
78s. and sold for a triflo more, aud no one would 
buy theirs at all. So they will lla^•e to sell' at 
f8s. Gd. or 60 and bear the loss— that is, normal 
value is dciicndcnt on cost of leprodnctioii. 

, In many cases there is no normal value. A piotuic 
by Rapliacl is worth .iustwlwt anybody likes to give 
for it. Tl)c buyer knows how much ho wants it, 
and if be offers £30,000 for it that is his business. 
The picture being unique, there can be no rhul 
seller to bring down the price, though rival buyers 
may force it up. 

We may for the present leave the consideration 
of value, noting only tliul the difference in the 
difficulty of reducing the limitation, which is one 
of its two essential elements, has important results. 
Some kinds of wealth, e.g., the pictui'cs by a dead 
arfisl, cannot possibly be increased. Sfosi kinds— 
manufactured goods especially— can be increased 
prairfically to any cstenl, and the more demand (hero 
is for them, the moic conqwtition there is among 
their makers to undersell each other ; so that in- 
vention is stimulated, cheaper methods of manu- 
faclure invented, and so with the increase of demand 
tho supply may increase even faster and tho price 
actually fall. Bnt this is not so with agricuHmnl 
produce. After a certain point increased prorkc* 
lion is attended wUli more tlian proportionately 
increased difficulty, because the land and its pro- 
ductive powers arc limited. True, the mw material 
of manufactured goods is finite in quality, but its 
^ailuc is so small usually in comparison to tbc total 
value that wc need not consider how a rise in tho 
fin»t will affect the second. But clearly wc cannot 
go on increasing the product of land at the same 
rate. How many gardens orwhontfields in England 
could supply more than twice or thrice as much as 
tliey do now by any imaginable method of calti\*a* 
Hon? Wc Kball see by-and-by that this has im- 
portant results in connection with rent. 


APPLIED MECHANTCS.-IX. 

[CIpnn'miict/iOiRp. 38.] 

WORK REPRESENTED BY AN AREA— CURVES AUTO- 
MATICALLY DRAWN -WATT’S INDICATOR - 
JfODBBN IMPROVEMENTS - THE INHICATOH 
DIAGRAM - INDICATED HORSE - POWER - EX- 
AMPLES. 

Since work is the product of two things, force and 
distance, it is evident tliat it is such a quantity as 
mm be represented by tin area. This will readily 
be seen in, the case where tbc force is constant, for 
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the area is tuen a rectangle. Take any height o b 
(F ig. 62), measured along a vertical line 6 r, o£ 
snch a length that it shall represent the constant 
force to any convenient scale, and Jet the horisontal 
length OA represent the distance through which 


piston, instead of moving as it nsnally docs, to 
move forward by little stops, the pressure on it, let 
us suppose, remaining constant during each step, 
then suddenly changing to a dWrent value and 



the force acts, then tlie product of tlio two, or the 
work done by the force, is evidently rei^sented by 
the area of tbe rectangle o a o B. If o D represents 
pounds and o A feet, the area will represent foot* 
pounds ; in fact, every lectangular unit, which has 
for its base a length lepresenting one foot and for 
its height a distance representing one poond, will 
represent one unit of work. The work done hy a 


rariable force can also be represented by an area. 
In Fig. 53 let the curve E d be such that its ordinate 
at any point represents the amount of the force at 
the corresponding point of its straight path (repre- 
sented by 0 D), then the area of the space included 
by the curve ed and the straight lines OB and od 
leprefients tbe work done by the tariabU force in 
question whilst acting through a distance repto- 
sented by o d. 

Imagine the force to be that exerted by the rfi>tiT ii 
on the piston of a steam engine. Suppose tbe 




remaining constant for the nest step, and so on. 
The piston and cylinder are shown in the lower 
part of tbe figure, and we may imagine each step 
to be represented by tbe equal diBbinces ah, he, etc. 
We may cither assume that the pressnro during the 
step abis represented by ao or by aw; in other 
words we may suppose the pressure to change at 
the beginning or end of the step. If the fomer 
Msiimption be made throngbout, the sum of all the 
little rectangles will be too small ; and if the latter 
assumption be made, the sum of all the rectangles 
is a little too great, to agree with the 
real area included by the curve bd. Pro* 
jeeting thelittle areas mp,pg, etc., across, 
we see that the difference between the 
sum of all tbe longer rectangles and the sum of all 
the shorter ones is equal to the area A B, the base 
of which a? y is equal to a ft. The real area then 
diUers from the sum of either set of rectangles by 
a quantity less than the aiea of ab, which can be 
made as small as we please by diminishing each of 
the distances ab, be, etc., sufficiently, or, what is 
tbe same, by dividing o d into a sufficiently great 
number of equal ports, In the limit, then, if we 
could take an exceedingly large number of parts we 
should find A b vanish, or, in other words, the work 
done by the piston, whioli is certainly represented 
by the sum of the rectangles in the case of the 
jerky motion assumed, is also represented by tbe 
area enclosed by e D wlien the motion and pressure 
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arc such as wc haTC in actual practice. If the 
piston in this case is one squaic inch in area, Uic 
curve ED wiE show the variation of tiie steam 
^■pTQSs\sB per figyare and the curves we have to 
(leal udth in actual practice do usually show, not 
'total pressure, but pressure square Inek, or 
pressure 2 )cr unit area. 

Such a curve as we have here described is diawn 
antoinatically by a most ingenious and useful 
apparatus, which owes its existence to the inventive 
genius of the famous James Watt. 

THE STEAM-ENGINE INDICATOB, 

This instrument, as invented by Watt, bad many 
defects, but it has now been improved so much as 
to give results of very considerable accuracy, 
aud of very great importance. Watt’s instrument 
consisted of a cylinder a (¥ig. 54, part A), in which 
a piston J worked loosely, being pressed domiwards 
by a rather weak spiral spring. The piston-rod 
worked through a collar D, and had at its upper 
end a device for liolding a pencil. The cylinder a 
was attached to the cylinder of the steam engine, 
nnd communication could bo made between the 
two by turning the tap c When the tap was 
opened, the stdam pressed the piston a up, com- 
pressing the spring until its push equalled tlie total 
pressure of the steam on the little piston &, which 
was usually made one square inch in area. In 
Order that the pencil might draw the cmve of 
pressure,^ small movable frame with a sheet of 
paper on it was moved backwards and fonvoids in 
front of the pencil with a motion the miniature of 



Fig. 65. 


that of the piston of the engine, Thus the pencil 
moved upwards and downwards in accordance with 
the steam pressure, and the paper moved under the 
pencil in the same way as the main pi'ston of the 


engine. ^ These two motions taking place at the 
same time, the curve h A was drawn on the paper. 
This curve not only showed how the pressure varied 
in the cylinder of the engine during the cycle of 



operations, but it also gave by its area a means of 
determining the amount of work done by the steam 
on the piston of the engine during that period. 

' Fart B of the same figure shows a modification 
introduced by MoNaught, in which the paper frame 
'or drum is cylindrical and surrounds the indicator 
cylinder, having a ciicular, instead of a stiaight- 
line, reciprocating motion, being pulled one way by 
n string attached to some part of the engine and 
brought back by a spring resembling the main- 
spring of a watch. 

The main defect of Watt’s indicator was its weak 
spring, which was necessitated by the fact that the 
pencil was attached directly to the indicator piston ; 
and hence if the pencil’s mdications were suffi- 
dentiy large, the piston had to move, or the spring 
yield, a good deal. This defect has been remedied 
in modern indicators by having the pencil attached, 
not directly to the indicator piston, but in such a 
way that it moves like the piston, though much 
farther. This will be understood from an examina- 
tion (rf a good indicator, or tlie drawing of one, 
such as Figs. 55 and 6G, whiclj are an elevation 
and section of the Crosby Indicator, made by 
the Oosby Steam Gauge fuid Valve Company, of 
Boston, U.S.A. 

The student will find it both interesting and in- 
btractive to study the details of this exceDent 
indicator, which we have shown in o^dcr that it may 
be compared ~with Watt’s. For high speeds and 
pressures, such as are used at the present day, 
Watt^ indicator would be of no use. In this in- 
dicator, which we have not time to describe fully, 
but whioli will leadily be understood from the 
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fignres, the spring (shown in Pig. 57) is clonble nnd 
very sfciif, one end being screwed into wings at D 
(Fig, 6G), whilst the other end has a steel ball 
■fitting a socket in the hollow piston-rod at so 
allowing free motion'and prc\enting sticking of the 
piston. Different springs arc naed depending on 
the prossnres dealt wiiJi. the 
object being to liavc the dia- 
gram ahvaj's of a convenient 
size. 

* The way in which the mag- 
nified motion of the pencil is 
obtained will be seen from the 
figure, as n’cll as tlic arrange- 
ment of the paper drum, winch 
is controlled by a spiral sprii^. 

The stadent will probably 
wonder how a weak spring pro- 
duces its bad effect. Let him , 
try an experiment by banging ' 
up a weak spring and a stroi^ 
one witii a weight at the end of 
each. Now set them vibrating 
up and down, and it will bo seen 
that the weak spring ribrates slowly but'with swings 
of large amplitude, whereas the strong ^ling 
vibrates quickly and with short vibrations. If the 
weak spring gets a auddon motion, as it docs in the 
indicator when tife steam enters it, it vibrates 
slowly, making perhaps two or throe vibrations 
whilst the pencil traces out its curi'c, tmd hence 
producing a figure which is useless ; whereas the 
strong spring makes a, large number of small vibra- 
tions which only produce ripples on the real carve, 
Sind do very little liarm. Vfa may refer to this more 
fully when we come to the lesson on spiral nnd otiier 
springs. 

What we arc more concerned with in this lesson 
is ]]ow to translate the record of work given by 
such an instrument, or, in other words, hm to find 
the indicated horse-poKO' from the diagram. 

THE IKDICATOB DUGItAM. 

, Tlie indicator diagram shoivn in Fig. was taken 
from a steam cogihe, by snob an iustrument as we 
have described. This diagram was taken from one 
end of the cylinder of the engine, and therefore 
shows the work done on ono side of the piston 
whilst it was traced oat, that is, in a forward and 
backward stroke, or in one revolution of the crank- 
shaft, a similar diagram being obtained from the 
other side of the piston. 

One way of proceeding to interpret the diagram 
would be to find its aica, nnd knowing the verticnl 
and horizontal scales used for pressure and travel, 
the work represented could be obtained. 


It is usual to find the memv ({ffeetitc presstcre or. 
the steam from the din^m, and then knowing the 
area of the piston anclitsavetago trarcl per minute, 
the work done per'minute and the power are easily 
calculated. There are several methods of finding 
the mean pressure from the diagram ; we will only 
describe two. 

Divide the length of the diagram a o' into, say, 
ten equal parts, and erect an ordinate at the centre 
of each part as in the figure. Measure the total 
length of these ordinates ; tliis you can easily do by 
marking off the ordinates consecutively on a strip 
of paper nnd then measuring the whole Icn^h in- 
dicateil on the strip. Divide this length by the 
number of ordinates— in this case ten— tlie quotient 
gives the mean lieiglit of the diagram. Multiply 
this mean height by tho number of pounds per' 
square inch which one inch vertically on the 
diagram represents ; tlie product is tho mean 
pressure required. Thus the sum of the ordinates of 
the diagram represented in Fig. 58 was 9^ inches, 
which divided by 10 gives the mean heiglit of tlic 
diagram. Tlie bpiing of the indicator was ‘such 
that the pencil mored ^tirticaliy on tlie paper one 
inch for a rise or fall of pressure amounting to 321b. 
per square inch, hence the mean pressure required is 
a,'- - JO X 32 = SO’S III. i>er eiuarc incli. 

Let us now find the indicated horse-power of tho 



engine, the diameter of the piston being 12 inches, 
length of crank 12 inches, speed 90 revolutions per 
minute. 

The total average pressure on the piston (neglect- 
ing the fact that the area of the piston exposed to 
steam pressure is not the same on both sides) is 
30*3 X *7854 X 1« SI S-»5'5 lb.* 

The piston travels 2 x 12 or 24 inches each stroke, 
or 4 feet for every revolution of the crank, and 
there are 90 reixilutioDs per minute, hence the 
piston goes 96 x 4 = 384 feet per minute. 

The work done per minute is therefore . 

34is‘j X SS4 r(iot-])oiin^8, ' ^ 

* Tlie stnilent proKiblj knows tlint the atca of fi circle is 
TSul times the sauarc of its duiinetcr. 

\ ' I 
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lind the power required is 


3jI5-5 X 3S1 

saooo 


30'T4 hoi>c-poKcr. 


The student shouldicarcfully note the faettiwt 
it is only' the distance the piston goes per minute 
mder pressure from the deam or other irorhrtg fluid 
that is taken as distance passed tlnough in com* 
puting tlic work done. ' In a single-acting engine, 
for instance, the distance would bo half that 
actually moved by the piston. 

The other metliod of finding mean pressure to 
wliich we referred consists in finding the area of 
the diagram— say, in square inchel^— by means of a 
planimcter, or other method of measuring areas. 
Theu since 

inc.in height x length — niea, 


the mean height in inches is found by dividing tho 
area in square inches by tho length oo' in inches. 
The mean pressure can thus be obtained as already 
explained. 


KUaiEniCAL EXAMPLES, 

The student is now in a position to work out a 
^w examples. 

1. The mean pressure of the steam in the cylinder 

of a certain steam-engine is 26 lb. per square inch, 
tho diameter of tho cylinder of tlio engine 12 inches, 
length of crank 12 inches, and tho speed OG revolu* 
lions per minute } find the indicated horse-power of 
Ihe engine. Answer, 34*2. 

2. The mean height of an indicator diagram is 
indies, the scale of the diagram being sucli that 

an ordinate one inch long represents a pressure of 
30 lb. per square inch ; if the dimensions and speed 
of the engine are the same as in the last example, 
find tho indicated horse-pmver. Answer, 69'22. 

3. An indicator diagram lias an area of 4 square 

inches, the vortical scale of the diagram being tlie 
same as in the last example, and its horizontal 
length 3 inches ; if the piston of the engine from 
which tho diagram was taken is 9 inches in diameter, 
the stroke of the piston 28 inches, and the speed 
120 revolutions per minute, find the indicated power 
of the engine. Answer, 43T8 horse-power. 

4. An Otto gas engine has a piston 32 inches in 

diameter, an 8-inch crank, speed 160 revolutions per 
minute j the exploding gas doing work on the piston 
only during one stroke out of every four. If tho 
-^mean pressure, as found from the indicator diagram, 
is 62*2 lb. per squar^ inch, find the indicated power 
of the engine. Answer, 21’32 horse-power. 

5. A,water-pressure engine with three cylinders 
is worked by water from an acounmlator at a 
pressure of 700 lb. per square inch ; if the diameter 
of each piston is 5 inches, stroke 1 foot, and speed 


B5 resolutions per minute, find the “indiGatcd*’ 
horse-power of the engine, it being single-acting, 
and the water acting at full pressure on the piston 
throughout the whole stroke. Answer, 22'9 v. 3. 


ITALIAK. — 

{C<iiiliAumJnw.p. 20.] 

ADJECT1VE.S. 

Italian adjectives either teiminate in a or in e ; 
as, p6-vc^ro, poor ; for-ie, strong. 

The adjectives terminating in a arc of the mascu- 
line gender, and become feminine by changing o 
into a. The masculine adjectives of this class, in 
tlw! plural, change o into ■?’/ and* the feminine, a 
intoe/ as 

SINBULAK. m-KAt. 

ll juS-ic-it) itd-irio, tho j>oor J jtO-xt-H tlie poor 

man jijeii 

La jio-tera dOMia, tlio poor Le p6‘re tldii-ne, the poor 
woman. nomen. 

The adjectives terminating in e aie used for the 
masculine as well as for the feminine gender. 
They change e into i in the phual ; os 

RIWULAR. PLURAL. 

11 rcf'ict tho green J eop^Uh \irKH, the gicen- 

.hat hftts. 

La JS-gUa wr-rfe, the greeu ic the' giccn 

leaf: ha\eb. 

Italian adjectives must agree with the nouns to 
which they belong or refer, in gender and number ; 
as:— 

UnvO-mo <J6Mo e ni-to^le, a le.'uncil and smbible ninn. 
V6 mi-ui dCt-U c ra-gfo-ni-voU, leBtned and senbiblo men. 
tf-«a ddihna ta-vla e pru-dCude, a nise and prudent woman. 
Qvel^ cfuH.nc i6-m u\-vte e Uiose r omen ore n Ise 

and prudent. 

]ife>zo, when it means ta medh, the half or 
moiety, in the singular, either agrees with the noun 
or remains unaltered. It must remain unaltered in 
the plural ; as 

' lf» d-ra p or 7(ji c one lioni and a half. 

m hra e wfz-:a, or ii-«n c mft-ro, one pound niid 

a Imir. 

XW-e e mez-zo, two pounds and a half. 

^.iTt mdr-ta per lo sjw-vi'u-Io, she ivas Imlf dead with 
flight. 

Of adjectives connected with and following each 
other, only the Iasi agrees with the noun in gender 
and number; as: — 

aW-rt-fo— cri'h-c/ts, historical and critical 
remarks ' 

po-H-ri-co— It, political and legal studiee. 

An adjective which refers to two or more nouns 
of differeiU genders takes the plural number and 
masculine gender ; as : — 

L’kAtko e la (fdit-nc w sog gif-H dWe sf^s-^e man 

and ivoman are liable to the s.ame pnw(ons. 

Cf£ dl-bc-ri e le lUi /O-na di-strut-ti ddlda grri-<mn0^1a, tlie 
tices and the vines weie dcstTwed by the hail. 
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The adjectives Ul-h, beantifal ; grcnt, 

large; s&nrto, holy; and tl)c iiinscnline pronoun 
q\(6l-lo, that, sometimes drop tlm last syllabic. 
With regard to this abbreviation, the following 
• rules must be adhered to 

1. The above-mentioned words can only drop 
their last syllabic when they itrecedc a nonn. 

2. The initial Idbter of this notm must be a con- 
sonant which is not tlie s impure. 

3. They take the apostrophe before nouns com- 
mencing with n vowel. 

4. They must 7icver be abbreviated before nouns 
beginning with the s impure. 

5. and^Kcl-?o only drop the last syllable 
in the singtilnr and before nouns of the Maseu/hif 

i gender, 

6. ffriin-ifc also drops the last .syllable in the singu- 
lar and before nouns of the masculine gender ; bul, 
in addition to this, it may lo.so its last sylbiblc 
before a noun of the /cf/fiiihif gender, and alM> in 
the plural before nouns of genders. 

7. Sihi-fa only drops the hist syllable before a 

of the masculine gender and .singular 
number. It must also precede the 

proper name. 

I/iio-fH) only drojw its final vowel when imine- 
rllntcly prccccling a noun conuncnclng with a con- 
sonant which is not the s impure ; as 

UH'infl-ffllo, good son. (*n ^<2 r^vw^tn, 

A good nud lior<(’4t oM uiniu 

In most cases, empham or euphony will ho the 
best g\iide for deciding whether an adjective is to 
be placed le/ore or a//cr a noun ; aa 

CVtK rfr.fRi-pnfl t’Ur-na, or eon e*a'r.«a trr-jiS-{7nc',^it1t ch-nial 
d:fl1ioiiflur 

L’n rti-ittWo JAeWtwi-mo, or itn en-tnt-io, .t Ttry 

be.iut]nil linrsc. 

Some adjectives lia\c a difTcrent meaning, ac- 
cording to their position before or after a noun. As 
an illnstration of this, a few ol the most Important 
phrases of this kind will be sufiicient 

Un an honest mau. 

Un v6-mo tja-lan-te, a genteel, polite maw. 

K-tfii prfrpno w.sli-to, lio line! Iits ow n dress. 

Un re-sH-tofro-pno, n neat, clc.in dress 

Uit gni‘(tl utf jjtff, n gentlcmAn hy liirth, .a nohlcinan. ' 

Un jitf-mo f/ttt-tUc, A well-bred, genteel, courteous man. 

IlpO-tir trd-mo/ ipucii-to rf/-ve jo/ifrl-re, poor, uorortuPAU 
man ! how much must ho aufler. 

L nd-ino 2*(5-re*ro, the poor man (opposed to richX 

. Adjectives frequently require a particular case or 
|iarticular prepositions after them ; as — 

Am-wo-lfl-to, fn-/fisino dt c^r.po c ds u-nt-ma, sick in body 
and in mind. 

- G)R-«n-ro flri-lo «ir.{e, saUsac<l mlh liEs lot. 

£- 5 l{ mi e In-Zc-rio-re di nin-jo, he is rny inferior in rank. 


, Vocabulary. 

AdvaMt.'igc,iTni-/njr- Orow, ciV-Aro-no, ' ’ HlmiK-, 
gin. Had, a-ir-iYMio, SliCJl, coii>eAi.<rii’<i. 

Attilnme, Am-iijo- Happy, pic cfi-lii, 

g!o. 11ns gi\cii me; tm K|i.iiiUh, 

Ale, '■u-nn. ft/I t/o-na-Zo. to. 

.\TOas, mLiio co-5f. lie h.AiI, /•( 7 h Stcjihcn, .Cir.yh-ini. 
Ann, hnte<Sn, (pi. linrsc, c/t-tsff-io. Stock, pror-W-ji/l- 
/<• f.). lluiigannii, »ir, t,,.. 

As, fd-Bif. rr-'^ Hiihiect, aK/t./J|.f-). 

Atbitriaii, an-rirH/* llyaciiiHi, .Siicii, fii-ir. 

eo. to. Tnluiit, 

Illim, Inr-cftf-jie. In tlif sen, in mif- nr, 1. 

Htnly, «}r-/>o. rr, iii, Tln‘odo<jms, Tto/ifi. 

Hook, d-bru. [III. Ill H'lilcli, 7i/Ir/iia-Je /)in. , 

Bnsiness, ap/a-rr, (or in eii/) Tliereun', 

0.srtliage, Ciir-hi-pi* liKcrprcLatmii.rpir- Then' Uerc, Iro-Pi- 
ue. »m-:ni-nr, f. 

Cwiinierro, ma- IjuI, fjW.rrt-iir, ni. ' Thought, 
mfr<(o. Luge, .Tolc.irni'vci'jtliiiig 

Coiitnhis.eoii Ijist j/ar, fomwo with wise, riiiii- 

Cotillniially, eoR-f<- fxt-mr (I't-to /it> 

Mnn-BM’ii-^. Life, i i-fa (with Hie ciLtiicii.t*'. 

Coral, iv-hif-io. gi-nlllse) Town rit-tii. 

Oouragi', fft-oip-pio. I.itllc tn^c, Tmiisp-An'iit, diV- 

H-i)’, piorom-fti, f. (nr (lU'-fR- 

Ilear. ftS-m. ,Ui»If-no rt'a-M 

IViimstliones, TV- Nm»', Traselllng, rioj. 

fc|i» ihifi'Uist ItnVe, hi- pm-ir. 

DKintind, di/Maira- n.fr.rf. Treats, tnif-t/i. 

fr, m. OmtiT, i<-m>ni.rY, Uncle, 

HhHl, nnvi}. m. Wnr, yiVr-ra. 

UniiTiilil.finr-n'Lfo. Hut lU. Wn«, /' ni. 

Kiialish, rA*.<ig(., jvLv r(v. Wc huso, nii-bk-mo. 
Ihdsth', Piinl. /‘<Ki io, IVe-sflicr, U 

non«r,^«i«-h*, III. IVarl, Wiiltc, hi/in-ei) 

Tor, IVi-ir. /'iV-trt>. Who nw loud, I 

rreiich,/rtiii l’UT.iiiUmt, cii-co- «/i/d'h rcRfci-iio 

I'niH.tn.f, f}* •rirt.m , f. n-m/Wi. 

Wliir, n'.jjo, 

fl.irilppi, piuf-iii-no m'l, f. fm. Willi one anollier , 
(leorgi*, <rMr./7lo. I’niiti*, tniiliftVro, i 

Uoilfroj, i/n/./n-do. Red, r/i< ‘ 0 , Wiiling, n-WP(o, . 

On*.1t,p^'«•d^ Hmiii*, /.‘.i.imr, Yvllon, ptilZ-fo 

UiHk, tfn'nis Riih>, rx-Moio, You linvr, -iv/ (l-i'A 

Urveii, nVifr, Happldre, U 

E.vnncisu S5. 

Translate into Itnlinn 

1. I love my brotlior.s and .MctpRs. 2. 1 lore also 
my cousin'! (w/.) and my cousins (/.). X I have 
received two apples and four i«ars from this 
Sfsmlcner, -L My cherries are very beautiful. 5. 
Hast thou watered thy flowerj. ? (5. 'JTiy brothers 
base lioiigbt two dogs, which arc vety faithful. 

7. Jfy Imve received two cut.s from our 

uncle; they are very pleased. 8. Our .sisters Imse 
departed this week, and our mother is very sad 

9. Tliy brothers have Toeeived two lead pencils 
from my cousin ; ilio}* are my cousin's friends. 

10. I have bought at Milan four looking-gIa«^c< 
for iny comsins (/,). 11. Aly aum luw s-ent her 
daughter to Home. 

AU.\I1J.VUY YElins. 

The conjugation of Italian verbs, compared with 
that of the Englidi, olTers the following pecu- 
liarities :~ 

Tlio personal prononus /-o, I ; in, thou ; v-ffU, rsi-so, 
he ; vi’la, ts-sa, she ; «/>/, wc ; ro’i, yon ; and c-pU’Tto, 
(m.). cUJe-vo, h-xe (f.), they, may I>e omitted 
before the Italian verbs; because their persons, 
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irith an unmistakable cleaijness, are' expressed 
by the difference of their ’terminations: as, 
a-mi,d’ma/, a-iiiid-ino, a-md-tf, d-ma^o, I love, thou 
lovett, ho (she) loves, we love, you love, they love, 
if, equivalent to e-a d^mo, tv driAi, e^li 
flo7 (frmdrmo, t*oi Gr'md4c, e-glirTio (U-le-iia) d-moHno, 
In two casfes, however, even before Italian verbs, 
the personal- pronouns are indispensable. In the 
first place, when they are required by empliasis or 
contrast ; thus, I-u v'en-tre^ devrtra, I shall enter; 
mi noi iid-mo iit^aoirnd-ti, e non, vdi^ we 

are mistaken, we are cheated, not you. In the 
second place, in the singular, before the three 
persons'of the subjunctive of the present, and also 
in the singular before the first and second person 
,of the subjunctive of the imperfect, which are alike, 
the personal pronouns, for the most part, ought to 
he used to avoid confusion ; thus, che i-o db-bia, 
ch iu filCi-gli ahA>ia^ that 1 may have, that 
thou ma^st have, that he may have, etc. 

The Italian conjugation has four tenses formed 
without the aid of auxiliaries, the present, the 
imperfect, the indeterminate preterite {^ai’$d4o 
in-ds4c^‘mi-nd-io), and the future. 

The Italian language has several regular forms 
for the conjugatidn of its verbs. 

(SOXJlJGATlOy ,OF THB AUXILIARY VERB tSSSdiS, 
to if. 

' ' .1. isoBrmiTc Mooo. i 

rrtteMt.— fils-se^re,* to be. 

Pre/erUe,—tl8’3c-K atd>to, to tiave been. 

Faliire.— Es-se-re per es-se-re, or a*ve-ie nd fls*5e-rc, to be 
, a6ou< to 

•■J^se>UParti(;ipfe.x>-Es<8dn>te, beinn, exisdiw (obsolete). 
Pretoria Partii.'ipIe.-'Sti'to (sing.), std-ti (plur.X 
Prcjefit CcniTHf,*— Es-a^n-do, beinff. 

Pttleriie Gerand.— Bs-atn-do st4-to, Jtflvinj Oeea. 

PrtHre CcrKnA-*E8*soU'do per es-se-re, or a-vSn-do fld 
&*SD‘r8, bcinp abou< to be. 


n. ISTDICATtVE MOOD. 


Preacnf Teiif/, 

Sing, i-o Bo-no, I aw, 

^ sW or sfi*. 

E>gU (6a*8o) e. 

[Sfi, one to.]* ' , 

Pbip. Ndi sIS-mo. 

Y6l si0.te. 

- E'gli*no (es-ai) ai*ao. 

hijterfect or Simple Preterite.^ 
Sing, i-o 4-ra, I -toao, 

Tu 6-rl. 

E-gli fi-m. 

[Si 4-ra, one uw.] 

Wnr. ifoi e-ra-viUmo. 

Vol e-ro-^'d.te. 

E-glt-uo ^'in^no. 


DeieminaU Preterite,* 
Smg. lo 6<3-no std-to, I have 
- been. 

Tu s§-i std-to. 

^ b std-to. 

Plur, Nol ala-mo atd-ti. 

Vdi sig-te atd-ti. 

[^•glUao (ds-si) ao-no 
atA-tl. 

Indeterminate Plaper/ecl.^ 
Sing, t-o A-ra sta-to, I had been. 
Tu ft-ri std-to. 

E-gU e-ra ata-to. 

Plur. mi e-ia-va-mo std-tL 
Vdi e-t,a-vd-te ata-U. 
E-gli-no (da-si) e-n-Ro 
sta-ti. 


IndeterSiinate Preterite.^ 
Sing. 1,0 ffil, / iyag. 

T« fo-ati. 

„ E-gli fn. 

Xoi ftbn-mo. 

‘ 1 V6i f6-st«. 

E-gll*no fu-ro-Eo. 


Zletowittoiflft! H«jjer/(ct.* 
Sinp.- t-o fiU std-to, I had been. 
Tu fo-sti stu-to. ' 
E-gli ft* sta-to. ' 

P/»r.Koi fui«-mo ata-ti. 

Y6i fo-stP Btd-tf. 

E-gll-no fti-ro-no atd-ti* 


Future. ' . 
Sing, i-o sa-r6,r / thall 6e. 

'f u sa-ia-i. 

£-gU sa-rA^ 

Pl«r, Not Ba-rc-mo.o 
Voi aa-rc-tc.*'* ' 
B-gli-iio sa-rdu-no.** 


Conditional Prejcni.*’ 

1-0 sa-rd-i*9 or sa-u'-a, / 
Tu ba-re>sti.** [s/ioidd be. 
&gli (el-Ia) sa-idb-be, or 
8 . 1 -n-a. 

Piitr. Ndlanoctn-tuo. 

Voi 3a-it*-8te. 

E-gli-no sa-rQl)-bG-ro, or 
ua-rdb-bo-no, or aa*ri- 
a-no. 


Fahire Part. , Condiitonol Past. . 

Sing, i-o aa-rb ata-to, I ahodl Sing, t-o aa-rd-i stAto, I should 
hare been, have been. 

Tu sa-rd-i std-to. Tu aa-re-sti sld-tii. 

B-gli M-ra std-to. ' £.g1i sa-idb-bo std-to. 

Phtr. Xoi aa-td-mo stsUti. . Pi»tr. Noi sd rdm-mo ata-tj 
yoi sa-rd-te atd-tt. Vdi aa-rd-ate atd-ti. [tl 

&gh‘no sa-rdn-no sti-ti, E-gli-uo sa-rob-bo-io slA- 

lU. IMPERATIVE MOOD.- 

Sinp. Si-i or at-a tu, be thou. Plur. Sid-mo n6l, let a-i be. 
yon es-se-re,^ do not Sid-tc vdi, be ye. 

{tkott) be. Sl-a-no or atd-no d-g1l-no, 

St-a d-gti, let him be. let them be. 


IV. arwoMcmx aioon. 


PrextU. 

Sing, i-o sbn, 1 may be. 
si-i or si-o. 
st-a. 

Plar. yoi aid-mo. 

Vdi aid-to. 

E-gll-no 8) a-no or sib so. 
Inper/eet. 

Sing, t-o fdi-ai, I might be. 

Tu f6a*si. 
l^i f6s.Be. 

H«r. Xoi foa-Bv.jno. 

V6i f^ate. 

]^.gU.no fds-se-ro. 


Port. 

Sing. 1.0 st-a atAto, I tnay have 
Tu8l-i,or8i.aatu to.[bceH 
E^li Ri-a sta-to. 

Pfwr, Xoi RjMuo ata-ti. 

Voi sid-te std-ti. 

E'glbno af'-a.no atd-tt. 
Pliiper/cct. 

Sltig.i-o fdf’&l std-to, Iiafghi 
have been. 

Tu fds si std.to 
B-sli fos-H std.to. 

Plur. Xoi f6B.Ri.nio std.tl. 

Vdi fd ate Bta.ti. 

^-gli-UD fds-ao.ro 8id.U. 


I. — Remarks on the Indefinite Kood. 

1. This is the most irregular of the Italian verbs, 
and, like the Latin verb em, from which it is 
derived, it appears originally to have been formed 
from the fr^ments of several other verbs, for 
d~rd,fniy are words taken from quite different roots. 
It has, moreover, many other forms used in poetry 
or in popular dialects. 

2, The Present Gerund, a peculiar form of the 
Italian verb, taken from the Latin, is wanting in 
the Bnglisb, and must be periphrased by means of 
the particles 9v/tih, rrbilst, since, mbett, after, fis, 
becatisc. etc. Sometimes, not always, its use coiD> 
cides with that of the English participle. 

II. — Remarks on’ the Indicative Mood. 

1. The pronoun “one” is not- of frequent use in 
English, while st is of the most extensive applica- 
tion, and has, strictly speaking, according to the 
sense of the phrase, the following meanings : people, 
^eg, me, gov, a person or mm, one. Vfe have in- 
serted an example of its use iu the present and 
imperfect tenses to enable the reader to apply it to 
other tenses at pleasure. 

2. The imperfect tense is comnonly called passe- 
to im-per-fH4o,' or passd'to pen-den-te. The follow 
ing sentence will show its use : — fra~i$l4o 
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giAn-se nSUlo stis-90 im- 2)0 ehe l-o gli «cr»*rr-m, 
my brother came tat the same time when I w'as 
writing to iiim. The Ato'rd scrlvcva (was wriling) 
is the iwjJer/ect, while gUinse (came) is a different 
form of the preterite, which wo shall call the 
indeter7}i!nate jrreierite. 

3. The iudotermiiiate preterite tense is-callcd 
indetermUuiU preterite, because the time elapsed 
may be a day, a year, a century, or any period of 
time, provided what was done yesterday or centuries 
ago is out of all connection with the present. It 
is, alternately with tlio imperfect, the tense most 
\frequeiit in narrations. 

4. The determinate preterite mostly coincide*: 
with the English perfect, e.vpressing a past as 
connected witli the present time, which may be an 
hour, a year, a century, or any period of the longest 
or shortest duration. 

G.'The indeterminate pluperfect is generally used 
to denote a jast anterior to a dctcrmiimtc jjrctcritc 
(tmpo pnstaio prosAmo ) ; ns, i-o a^zf-ra il 

la-v6‘ro gudii’do e ve-ntUio Lii-ca, I had finished 
the work when Luke came. 

C. The determinate pluperfect is used (o denote 
a past anterior to an indclcrmiiintc preterite (frwyw 
imMio rcnioto) tliat c:qircsscs sonic act or event 
closely following it. Jt is for the most part pre- 
ceded by tlic conjunctions pfli^cU, when, since; 
dO'jm-ehr, after ; su’ht^tv chh, as soon ns ; 
scaiccly, just, no sooner; jirn'M-rfe, when, etc.* ns, 
txl-hUto chc C'b-hi tcrU-lo la ns 

soon as I lind written the letter I departed. This 
tense Is UTinting m English, ns well ns the indeter- 
minate preterite (tempo 2 > 08 gato remoto). 

T. In the singular tlic first person of the future 
of all Italian verbs has the open sound of o ; thus, 
0 ! as, a^ic-rh, I shall loioj ; tc-we-rh, I siinll fear ; 
der-mi-ro, I shall sleep, etc. This person, more- 
over, has the grave ncccut on o in all Italian verbs. 
Old poets appear to have been no friends of nc- 
Gcnlcd terminations, and often said jie-re-r for 
'garb, and aa^ni-e for saru. 

8. The third person singid.ar also of the future 
in all Italian verbs must hare the graic accent 
above the a. 

9. In aJl Italian verbs the termination -ewa, when- 
ever it is the first person plural, must he pronounced 
with a close e / thus, ’C-mo ; as, ywr-fe-rv-mu, we 
shall speak ; fa^S-mp, we shall do, etc. 

10. In dll Italian verbs any persons terminating 
in ‘Cte must be pronounced with n close o;jK,ftt-rC-ie, 
you will do, etc. 

11. Fi-e-no, also/L<j-9W, for ta-rdn-no ; and //-ir, 
also /?-e, for sa-rh, arc, for the most part, used in 
poetry. 

12. The condition itself can only be expressed 1^ 


1 

>thc subjunctive of tlio vmpvttaai (tempo passato di 
preaente), or of the pluperfect (tempo trapassato), 
gcncnilly preceded by io (if). These two 'sub- 
junctives in tlioir use innst'stiictly correspond with 
the two conditionals, i.c,, the subjunctive of the 
imperfect goes with tlic conditional present, and the 
subjunctive of the pluixirrcct witii the conditionnl 
past ; as, so i’O atiif’So non v'an-dds-si, no}i ot-ie-rCi 
Wfl-i nicn-ie, if I did not go there myself, I should^ 
not obtain 'anything; fo l-o stca-90 nenti/oa^il an- 
dd‘io, 71071 a-rrc4 ;w«-i of-tc-7iv-to nfrn-fc, if I Iind 
not gone there inysclf, I should not have obUdned 
anything. 

13. Tiic termination -rri of all verbs has an 
open e, thus, ~re~{ f as, a-mc-n'-f, I should love; 
rre-de-rt-i, I should believe ; ttciiM-re-i, I should 
feel, etc. 

IJ. The terminations •ret-il, •rhi-mo, -retde of 
this tense arc, in iwint of pronunciation, alike In all 
verbi>. Sn-ri-a-MO, for is poetical. 

111.— Rkmahkr ok Tin: Impkiiative Mood. 

1. A milder form of the imperative mood is the 

future tense, which particularly is in use when 
what is ordered Is not immediately to ho done, hut 
after some other act ; at>,por»1d‘ie guMa lil-te^ra 
dl-la 2 )f>-i an-de>7rt>te dUla opC’Zie-rl-a, e 

prouile^Ttde thUe d7uee di Cht-ne, carry this 
letter to the post, then you will go to the 
niK>lhccarj’’s shop, and take two ounces of Peru- 
vian bark. 

2. The infinitive with the particle non before it 
is the negative form only of the second person 
bingulnr in the impemtivo mood; ns, na« an-ddr 
r/wr, do not (thou) go tiwayl 7ion./ar yifd-afo, do 
not (thou) do that ! 

Exnncrsr. 20. 

Translntr into Italian 

1. We are now liming fine days continnallv, 2. 
I^asf year lie had a large garden out of town, in 
which there were hcantiful flowcTF and beautiful 
fruit-trees. 3. That Imok treats of the life of St. 
Stephen and of St. George, and in this there are^ 
intcrpret.atinns of some passages from the epistle? 
of St. Paul and St. Peter. 4. Themlosius the Great 
died at Milan, in the arms of St. Ambrose. C. That 
writing conLains pome beautiful thoughts on the 
advantages of commerce. G. In this business, one 
must have great precaution and great courage. 7. 
Demosthenes was a great Greek orator. 8. He i? 
a good boy, and shows great talent for learning 
ererj*t hing wtli case. 9. Po.arls, large or small, grow 
in shells ; and coral prow.s in the sea, in the form 
of sm.all trees, 10. Godfrey has a largo stock of 
Ilungnri.an and Austrian wines. 
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COKJCGATION OP THE ABXIUARY VERB 
^ i . io havc^ 

I. IJOtCriNJTJ: MOOD. 

J’j'escw/.— A*v6-re, to have. 

. Prcfo'frt.— A-ve-re a-vd-to, fo have had. 
future,— A*v4-re ad a-ve-vc, cs-so*re per a*vd-ro, fobeobojtf 
totiarc. 

Present A*Y6n*tc, 

Preierlte Partieipls ^A-vu-to, had. 

Picmi C?cruntt.— A«Tdn>do, having. 
rnUrHe ffenuid.— A*vfin-do a-Tini-to, flanuf; had. 
future ffenmd.— A'Veij'Clo ad a-vc>rc, or es-sdn-do pera.vfr-re, 
betni; atiOHt totiare. 

. U. INDICATIVE MOOD. 


Prcecnf. 

Sing. Ha,' I twre. 

H.vi. 

■ Ha. 

Ptur. Ab-bla-mo. 

A-vi-te. ■ 

' HaD'Do.' 

Imperfttt. 

xi-a,' I had. 

' A-ve-vi. 

A*v6-vn or a*v6-a. 

PJuf. A-ve-’^-mo. 

A-TO'^THe. 

A*Ta*vn,no or a-ve-a-no. 
Jfldefcrminate PrtieriU. 

1 had. 

A't.’C'BtL 

. ’ fib-ba. • 

Pkr. A-vdin-ino. 

A*ve-«t«. 

£b-b«‘ro. 

Dtieminaie Preterite. 

Stan. Hd ft'Vd'to, / Aato Aad. 

• Hii4 a.vil.lo. 

BaA'Vddo. 

Plvr. Ab-btn*ino ft'Vd'to. 
A-vc-te ft-vd-tfi. 

Hdtt'iui a->'d'to. 

JnrfetcnftiMntc''Piiiper/ecf. 
Stno.A'Yd'ra a<Td'-to, I And 
Affif. 

A-Td-vl a-vi-to. 

A-vo'Va avuto. 

, Piur. A-ve-Y’A-mo a»vu'to. 
A-vc>vft-te a-vd-to. 
A-ve^va-iio a*vd*to. 


Dticrminaie Pluperfect. 
Sing. £ilvbi a*v(i.to, J had iod. 
A-ve*$ti 
fib-bo a-vft-to- 
Pliir. A-Ydni-ino a-vrt-to. 
A-vO-fitc ft-vii-to. 
fib-bo-ro a-vu-to. 
i’liture. 

A-YTa-L 

A-vrt. 

Piur. A-vre-tno. 

A-YTO-te. 

A-vran-no. 

Future Pad. 

Sing. A-vraa-vd-to, 1 dioUhave 
A*vm-j a-vu-to. lAnA 

A-vra a-vu-tft. 

Pfur. A-vre-mo a-\‘d-to. 
A-vro-te n-vu-to. 
A-vmn-no a-vu-to. 

Conditionat Present. 

Sing. A-vrd-i ora-vn-o, /'eAoBifl 
A-vrd-stl. [Abw. 

A-vtdb-bQ ora-vri'tu 
A-vrdm-mo. 

A-vrd-ste. 

A-wdb-bc-ro, a-vrdb-bo- 
DO, or a-vri-a-BO. 
(.'oRditionai Po^. 

5in(7. A-vr6-i n-vu-to, / eAouId 
have And. 

A-\T6-stJ a-vA-to. 
A-vjcb-be a-vu-ta 
Piter. A-vrOm-rao o-vd-to. 
A-vrt ste n-v»i>to. 
A*vi6b.bc-io a-vu4o. 


III. IMPERATIVE MOOD. 

Stn/f. Ab-biorAb-bla,AaivtAo». i-^Ur. AD-bil-mo, letvsitate. 
Non a-v£-re, do wt tAou Ab-bia-to, Aave ^rou. 

Aave. [have. Ab-bia-DO, let (AoiR Aatv. 

Ab-bia, let Aim (or Aer; 


IV. SOBJUNCTIVE MOOD. 


Preseat. 

Siuj?. Ab-bia, 1 uiaj/ Aarc. ' 
Alvbl or ab-bia. 

Ab'bln. 

Pitir. Ab-bia-roo, 

' Ab-bin-te.' 

Ab-bia-no. , 

JmperfieL 

Sing. A-vfs-si,i I night Anve. 
A-v6<i-si.s 
A-vOs-fift 

Phr. A-vefe-fii-mo. 

A'Y6 stc: 

.A-v6s-^b-ro. 


Past 

iSliij;. Ab-bia a-vu-to, I mtxg 
Aave had. 

Ab-bla or db-bl a-vu-to. 
Ab-bla a-vu-to. 

Piur. Ab-iiia-tuo a-viVto. 
Ab-biii-tc a-vu-to. 
Ab-bla-no a-vu-to. 
Pittper/«t. 

Sing. A-v^l(-si a-vd-to, I ntgU 
Anue And. 

A-vfia-si n-vA-to. 

A-ves-RO a-vd-io. 
ir..A.vcs-si-Jno n-vu-1o. 
A-v6-st£ a-vd-fo. 
A-vds-so-ro Oz-va to. 


I Hemarks on the Indicative Mood. 

1. Tlie purists write b, ai, a, and &nno in' the place 
of he, hai, ha, and hanno, as mentioned ah-eady. 
Baretti says : “ They save some ink by so'doing." 

2. The terminations of the imperfect tenses of all 
Italian verbs in ^eva liave a close o--thns, -e-m; for 
example, fa^ce-va. I did ; di-c6-va, i said, etc. Ta 
is the termination of the first and third person, and 
-»£ of the second person singular in the imperfect 
tense of all conjugations. 

n. Remark^ on the Subjunctive Mood. 

1. The imperfect tenses of the subjunctive mood, 
imd of the second conjugation (to which avere 
belongs), ending in -essi. always have a close e — 
thus, ‘bs-H; for example, ie-mes-si, I might fear; 
ere’diS’Si, I might believe ; etc. 

2. Avmi, thou mightest have (or with sese tu 

fOdXk't,^ Wi*),'* •esrdrusrt'dtj ifi Abife •stfujtnic- 
tive mood ; ■while avesti, thou hadst, is exclusively 
of the indicative mood and of the indeterminate 
preterite. 


KEY TO EXERCISES. 

Ex. ^— 1 . 1 do it for pleasure, nnd not nsn duty. 2. I took 
Mm for an honest man. S. I speak for your piofit. 4, Out of 
regard for the fiicud. A He prevailed on him by iiieaim of 
thnats. 6. He sulTera on liM acconnt. 7. Many came to him 
for advice, 8. Be comes every day. 8. I say so for your 
good. lOi I, for my part, sliould be of oi>imoi). 11. Ah I «jr, 
for mercy's sake do Dot rum me. 13. Tliey died In the viiiaa, 
in tho fields, by the roads, end in the houses, doy and by 
ni^t. 18. 1 had well mgh fallen. 14. By bis advice. 15. He 
was buried for dead. 

Ex. 21.— 1. The good fatheiu nnd good mothers. S. Tlie 
liouses of this toum ai'e very high and vciy' beauUful, 8. This 
poor man is ahmys satisfied. 4. Our uncle's daughters are 
very pleosed. 5. Henry's mother loi’ea flowers and children. 
(. JeAm’s friends have arrived. 7. My sister’s friends likve set 
ont for Rome. S. The trees in our garden are stiil very small, 
ft. ThesemeDaroalwaysdlsflatisfled. ID. My cousin’s exercises 
aicensy.bntinybrother’scsercisesareverydifficult. 11. A'our 
cousins Aio rich, but your sisterfi arc-very pool'.’ 12. Hast 
thou seen the trees and flowers in our garden ? 

Ex. 22.— 1. Gll fliuici di mio zio tono ricclnssimi. 2 Ho 
siicsso rcdiito que.sti uomini. 3 1 faiicinlH della nOstra gior- 
dlnicra sono rasiunevoli. 4. Abbinino lrov,ato le sordle d’En- 
nco nella rhiesa. 5. I vostn tcmi sono dtflicili, ma i tcnii di 
Luig) sono molto facili. D. Avetc voi ticevuto questi bei flon 
da Oiovnnni 7 7. Mo ricovuto da mio zio un teniperino e venti 
jienne. 8. Questn signora lia setto tiglluoli. 9. Questo uomn 
lia qtmttro figli e due Agile, cite sono molto ragionevoli. 10. 
AbbiamoriocTutocinquelctteredannstnizia. U. llmioamico 
lia trovato un tempcniio e otto penne. 12. Cinque via qnattro 
venti. 

Bx. 23.— 1, Mentz, a town on tlie Rliine. 2. Frankfort on 
tho Maine, 8. Jn the Wrj' art 4. I promise you upon hiy 
ftiitli. '5. Upou this e-irth. G. Upon some taWb. 7.. I should 
not be able to give yon an I'uisrvor upon such a point. 8. The 
trunks are on the carriage, ft. He has wept over bis mis- 
fortune. 10. He lias no claim wlintever on my gratitude. 11. 
You may rdy ui>on my word. 12. nie house faces the street. 
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13. At tlio break of day. 14. Towards cvciIhir. is. Atmld- 
iiiglit. 10. Among fncnds oiu- may speak tinrcaervctlly. 
Il7. The most unfuitunatc among fiithurs, IS. Tlint iuuit re- 
main bobveen ns; we must keep it to onraehes. Ift. l«iM 
)VjUiin (to)Jiij’8clf. 20. He will coino within ten doj"!.. 

Ex. 24—1. Iiulci fmtolli aonotristiasiiiii. S. Ilnitu vedutn 
I iiostri hiechicri c le iiustrc bottiglic ? 

3. Dove sono i \ostri fnzrolctti cl I 
noatrl ? 4. IIo date a questo jtovero 
'tnncmllo le line iKiinc c le tuc. 0. 

Mio padre ha vcndiito i suol caul cl 
',i mid. b. Aveto vol anche icndiitn i 
lostri* 7. Tua inoglie lin coinpratn 
dleci hieciiicn, r qnatlm Imtiiglle pci 
Mlia flglia. S. Tilttc queste bottiglie 
sono dl nostro xio. O. Amo tntti 
quest! bcl llori. 10. Penso lutli i 
gluriil a Carlo 11. IIo vednto tut(.i 
la cittA. 12. Lnigla C (virUta cem 
tuttc le sue atnichc. 


, ACOUSTICS.— IV. 

[Confiintrd/ioM ji 41.] 

ll’AVE MOTION - LI&S.UOUS' 
FIGURES -ViniUTION-lTlE. 
QUENOY AND riTCII-n.iNOK 
OF THIi HUMAN K.MI-Tlli: 
SIREN-SCALES IN MUSIC- 
CONCLUSION. 


Ue tlniwii reprc.‘?outiiig rc.'?peotivoly the motions 
ijorrcspoiicling with the, transmission of two notes 
<)f, sny, nearly the Aamc vibration • freqncnoy, 
flnd if the corresponding ordiiiate« of theso two 
cMirves be ndded, a new curve will be obtained 





A SONOROUS libratiug body, 

such ns a tuning-fork, vibrate!- 

with a motion which U ^erj- nearly a *h»/fIehar^ 

ntotiic motion, which we may define as the motion 

of the projection of a point which move.'! uniformly 

on a circle, the projection being on n dinmotcrof 



the circle. A particle of air when transmitting n 
simple sound, moves in a similnr way. If a curve 
be plotted, connecting amplittulc niul iitiie from any 
solcetod starting-point, the re.siilting curve will be 
of the kind known ns a curve of sines, one 
ot which is roughly represented in Fig. 35. Wo 
may remark, in passing that if two such cnn'cs 


Fig. 3d. 

which will show clwuOy the re.n»on of "bents'’ in 
music. 

Two simple himnonic motions can be combined, 
and it would be easy, did space permit, to give a 
graphic method of drawing the resulting figure. 
I«is<mjous did tliis ojiticnlly. lie caused a beam of 
light to full on n small mirror attached to the prong 
of .1 tuning-fork, the beam after reflection passing 
on to nnotlicr mirror fixed to the prong of another 
fork which vibrated in a plane at right nnglo.s to 
the iilnnc of the first, the beam being then thrown 
upon t> .‘^creon. Tlic nrrangoinont is shown in 
Fig. ;iG. The rc.sulting figure depends, of course, 
on the rebtion between the vibration rates of the 
two forks, i.fr., between the notes produced by thoni. 
Fig. 37 sl>o«*8 some of tlio figure.^ protlucod when 
the forks give such simple combinations as imison, 
ocLiw, or fiftli. Similar curves hare been obtainc<l 
by mechanical contrivances which combine two 
simple hiinuonic motions, 

VinR.VTION-rREQUDXCY AND riTCIl. 

Tlic question now sugge^t.s itself, how many vi- 
brations per second .qre necessary tn produce a given 
tone or note? Dnlmmel rinighly computed tliis 
by counting the mimbcr of vibrations per second 
iimde by a fork which emitted a certain note. Hla 
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metliod was to attaclj a liglit stjlc to the prong of 
the fork, andlet'tho stylc-tmcc a simions line on a 



/ ^ / \ ! 


rig. S7, 


ftnokcd cylinder which rotated with a known speed. 
The apparatus is shown in Fig. 38. It is called the 
vibfoscopo. The total number of waves traced in 
one revolution, divided by the time in seconds 
occupied in completing the revolution, will give the 
number of vibrations per second of the fork. The 
difficulty seems to lie in maintaining a constant rate 
of rotation, and hence acoustical methods imve been 
resorted to with greater -success. Optical methods, 
like those of Jlcssrs. Clarke and McLeod already 
refoned to, affonl extremely deli- 
cate tests of minute diiTcrenccs in 
pitch due, say, -to rise of tempera- 
ture. 

As acoustical methods arc more 
general, we shall briefly refer to 
some of them. 

A very rough method was de- 
vised by Savart, and is shown in 
Fig. S9. It consists of two wheels, 

A and B, mounted 'in a frame, tho 
' larger, A, being.tumed, and lienee 
producing a rotatory motion of the 
toothed wheel B driven by it. A' 
piece of card fixed to the plate B 
touched the teeth of this wheel, 
and hence was set in vibration as the wheel rcvolvcdi 
these vibrations .giring rise to a more or loss musical 
151 


•sound or note. When a note of a certain pitch was 
obtained, the rate of revolution ofjhe wheel B was 
determined by the speed indicator - h, and 
hence, the number of teeth in being 
known, the number of \'ibmtions per second 
was readily found. This was but a crude 
apparatus, and lias now given place entirely 
to the siren, an instrument' which has been 
brought to great perfection in tho hands of 
such eminent men 'as Scebeck, Helmholtz, 
and Koenig. The essential parts of the in- 
strument, ns devised by Cagniard de Latour, 
arc shown in Fig. 40. It consists of a wind- 
..chest, the top plate of which has a certain 
number (generally 15) of equidistant cylin* 
dric holes ranged in a circle round it. There 
is a circular disc just over this; this disc 
being freely mounted on a vertical axis and 
having the same number of boles in it simi- 
larly placed, the liolcs being inclined in 
different ‘directions in the disc and plate. 
Hence, when the wind issues with force from 
the wind-chest, the disc is caused to rotate 
by the wind impinging on one side of the 
sloping hole in the disc, 'ilic instrument is 
driven by means of bellows, and ns the 
disc rotates, a number of puffs of wind 
are omitted, owing to tho alternate open- 
ing and closing of the sot of double holes. Tliese 
puffs give rise to a note which is higher in pitch 
as tlio speed of the disc becomes greater. 



TJie axis of the. revolving disc is furnished with 
a counter wlu'ch can be tlirown in oi* out of gear at 
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plcnsiiro by prc<:>)ing one of tbc button!; soen near 
tbe top of the instnmicnt ; thus the number of 
itcvolutionajxjr second corresponding with llie emis* 
fiion of a steady note ii obscr>'C<i, and titc nuinber of 


puffs \\iU Ivc l."» timos tin* if ihcre an* 1.' htdos in 
ilif circle. Eiicli reu»lii!inn then forej-nics iIs**, in 
this case, to lo Mbrntiutis, and the minilMV of 
lovohifions being 
known. Ibe nnndxT 
(if sibnilhms jmr 

so»*<md eaneasU> K* 
<l<‘tenntne<l. 

Ki-lmUoUt*s more 
('omplk'site I apimr* 
atU' Is shown in 
ricr n. 

Df. Koeiiit' lias 
oonsfraeteil an ex« 
eecdimtly clalioniie 
ein*n for Ills re* 
s<'.irchcs on tin* 
plnse relntions 
Oifferciit lone**. It 
is sJiown in Kip. 42.* 
On u single axis nrc 
mounted no less 
than JR bms< <l|scs 
cHt at tlieir edccs 
into sintisoidnl 
^vavo•^OT^]B. These repni?onlanlmmKnuc*cricsof 
16 ntmihers of decreasing jimplitnilc. Against the 
edge of each of the IG disas wind can lie sejmately 
i»lown tlirongii a slit. This instrument, Uiereforc, 
turnislics n fundamental sound with its fir^t fifteen 
pure linrmonics. Any desired combinnlion can bo 
obtained by opening the appropriate stops on the 
wind-chest, and tlicrc are ingenious arrangcnients 

• By tli6 tmd ponriis<ion of Dr. S. P. TIiGmpwii, r.H.S., 
tills figure is copied from the rrjwl of hU lecture already 
tefcrrcdlo. 


for varying the plmscs of any of the separate tones 
hy shifting tJic positions of the slits. 

In this w,ay Dr. Koenig innde verj’ valuable re* 
fiCMchfis on tlic connection between difference of 
pitnsc and intensif.v, and other 
nmltors connected with the pfiysiic.al 
basis of music, which arc, howercr, 
beyond the province of the present 
lesson. 

. Tlie qi!/‘sfton iiwiy now be .oskcrl, 
!io\v many vilwations i>cr sernnd ure 
nspiisile in order to produce a di«* 
rinct niiistcat soriad To this we 
cfuinot pile a decidwl .nn«wer, since 
dilTerrnl cars an* found lo^aiycon* 
sidir.itily in their power of apjirc- 
elating soijinls. To nsmt.’iln the 
. limil, (Sinart slightly modifidl hi^ 
apt*ar.i(tis. renimiiig the tootherl 
wheel, and substilutiiig for it an 
Iron h«r, which ]>:is-ed b{«iivei‘n two thin wooden 
plate*. .*>0 plnci'il iis abno*t to toiicli it. IVhni the 
Isir passed lietvM-en tlietii, n grave* sound w.'is pro* 
dtiiHd i»y the ilisplncenji-nt of the nir, and he 
iuiasrined that sv dl'llnrt but very deep sniiml eonlil 
bejKfiMvulwlH'nthe mimlicT of the-p piikitioDs 
W. 1 S about J2 or M per second.’ Otlicr observers 



have placed the number as high ns .^2, while fomc 
jdnee Jl ns low ns 8. 

The upper limit to tho number of vibrnttons that 
Can be heard also varies very considerably. It 




ACOUSTICS. 


99 


depends partly upon the intensity of the vibrations 
and their amplitude. Some place the hmit at from 

20.000 to 24,000 vibrations per second \ there seems, 
however, little doubt that a sound corresponding to 

38.000 vibrations is andible to most ears. By 
experimenting with very acute sounds, Dr. Wollaston 


found that the limits of hearing in different people 
Haried greatly. He sounded a series of small pipes 
in succession, before a number of people, and foond 
that-frequenUy the ascent of a single note produced 
to some the cluinge from sound to complete silence ; 
and while some experienced a sound of penetr^ing 
shrillness, others were quite unconscious of any 
sound whatever. 

There are in Nature Sounds so shrill that they 
are beyond the hearing of many people 5 thus, for 
instance, the needle-like cries of the bat are un- 
heard by many ; some, too, fail to hear the chirp of 
the cricket. 

. We may say, then, that sounds which the ear 
Can distinguisli range between 14 and 40,000 yibra- 


tions per second. The practical range of musical 
sounds is, however, imuch more limited. The 
deepest sound produced by any musical, instru- 
ment appears to require about 28 ribrations, 
and the highest note, which is probably the npper 
D of the piccolo flute, requires 4,752 vibrations. 

For ordinary purposes, however, 
the range is from 40 to 4,000 
vibrations, that is, a compass of 
about seven octaves. 

BTANDABDS PITCH. 

Old pitches were flat. For in- 
stance, the pitch adopted in 
Handel's time was probably from 
C 500 to 0 612 ; what is known 
as Handel’s 0 being probably 
about C 500. Then have, tba 
French noimal pitch of C 514 to 
C 527 of about forty years ago, 
the pitch rising to what has been 
called the medium pitch of 0 520 
to C 536. Our modern high 
pitches axe above 636. 

QUALITIES OF MUSICAL SOUNDS. 

In musical sounds there are 
three distinct qualities which we 
may observe ; these are i— 

1. ThepUch of the note. 

2. Its infenBiiy. 

3. Its quality! or, as it is 
technically termed, its iitnlre. 

The first of these has already 
been explained to depend upon 
the number of vibrations made 
by the Bounding body in any 
given time. 

The intensity of the sound 
depends, not on the number of 
vibrations, but' on their amplitude. The harder 
we strike a sounding body, or the more vigoi'- 
oiBly we pluck a string^ the greater will be the 
amplitude of the vibrations produced, and there- 
fore the greater the intensity of the sound. Our 
oars are, however, so constructed as to be more 
susceptible to sounds of high than of lowpitcb, hence 
a note of low pitch must have much more enei^of 
vibration than a high one to appear equally loitd to 
'the ear. The li/udnessoi two notes or sounds is not 
therefore measured exactly by the energy of the 
sonorous vibrations at any point. 

The third quality of sound—namely, its imhre— 
Is very difficult to explain ; indeed, it is as yet but 
imperfectly understood. If we strike any note-r- 
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ns, tor iiiBlanco, muldlo 0— on n piano, .mtl theft 
sound tliD same note on n flute pr an organ, or utter 
it Villi the voice, we shall in an instant notice a 
great difference botwcon Iho sounds. Tliey all 
utter the very same note, producing the smut 
junnber of vibniUons ]jer second ; perhapH all -Imd 
c.sactly the same intensity, but yet tlicro is n differ* 
once, wlncli at once renders itself niamfest. This 
is known as the tmhro. Tlic (jiuilily and tjhape of 
the sminding body, and ninny other points, wliicli 
are only practically important to imi''ieal Instmiiient 
makers, influence this greatly, 'I’j'iwhiH, in his 
admirable ‘•Eoclnrci* on SomnV to \\hich we arc 
indebted for tCi oral facts and which wo recommend 
all our leaders to study, employs the wottl ** Claiig- 
tiiil”(the etjulialcnl of the German Khngfarbe) 
'to represent this quality. It seems to deiiond n|Hm 
thc/<»rwi of the tound waves and upon the )>rodQc* 
tion of various other tones, in addition to the 
fninlaincntal one. Thc'-o ovcr'lones unite with ami 
modify the vibrations produced 

Two musicid notes arc said to be in unison when 
both produce the same number of vibrations jicr 
second ; it is quite immaterial by what instniiiienls 
they are produced. Sounds may l>e produceil by 
any innuber of t ibralions ; It is found, liowei’cr, 
that there is a series of notes arrangetl at certain 
fixed iiitervah >v}i|oh jiroduco the most jilcashig 
music. This series seems to depend on the iintiiral 
constitution of the human oar, and is known ns the 
Musical Seale, or Gamut. 

It consists of a series of <fl'cn notes, designated 
in England by the letters C, I), K, K, G, A, 11. and 
on the Continent by the names vt or rfe. rr, wf, 
fa, iml, la, Jti. The .<ame sciie.s is tJicn reprodnretl, 
each note being prcsluced by double the numlnw of 
vibrations The annexed table will show clearly 
the relative number of ’libratioii" required to pus 
ducc these notes. A second C is inserted to com* 
pletc the octa\c*>- 


Naiii.. . 

iai.iTivr KcMiiru or 
VllllUTIOSi. 

C or <10. 


I) „ It 


i- :: ”■ ■ 

: • 

0 ,, jiol. 

> , 

A „ /«. 


' B „• Jil, 


C „ do. 



‘Thb first C given licrc Is that known ns middle 
C, and the number of vibrations for any higher or 
lower C can easily be found by multiplying or 
diildlng by 2, 4, 8, etc., according to tlie number of 
'octaves inlcnening,’ Thc-C rbferrod to nbmc, iu 


connection with “standards of pilch,” is Uie last 
on this list. The length of the .‘‘Ound-waves cor-, 
responding to each note may easily lie found by 
dividing 1,120 feel by the numlwr of Vibra- 
tions. ' 

By comjviring the fractions above given we shall 
find tlmt tlie ini ervjils between the iiolebureucnriy, 
but nut quite, uniform. There arc three different 
intorsiils re])re‘«enti‘d by tlie fractions J, ‘J’.and 
and cnlleti resjiectivoly a viajor fane, a minor tone, 
Midawajoriii'milone or limvia. The latter is the 
fiiteni'al between E and K, and between B and C, 
and is not divided, as the other intervabs n<!Ua1]y 
arc, by the insertion of intermediate notes known 
as Hats and sharps. 

By sounding different iioU» siinnllancmisly, we 
find that some eomln'iiations produce a much more 
pleasing effect than others. The tnorst ' pleasing 
itMill is allnincd when om* i« just an oclaie 
alKfve the uther, and consequently produces 
twitv‘ the numlHT of pnlmtionj^. Jn this ease, 
ewiy other puKilion of the higher note corre* 
sjioniK with one of the lower. This inton-al h 
called an arfwtr, beeuuse in the gamut any note 
is the eiglith above the previous one of the «.ime 
name. ^ 

Next to the octave, the ntoot plc.’ising chonl U 
produced when ihn^e piils.Hllon.s of the one note 
com*sj>ond to two of the otlicr. This may be pro- 
duced by sounding togi>ihcr 0 and G, nnd is known 
u»nj'i/fh. If we Found G and the C above it we 
shttU obtain the eomblanthm known as a/aurfX, in 
which four vibrations of one ccirres|)ond to three 
of the other. Both ihi'-c arc rcprr.scnteil in 

r»g- 

The other eonconls are knownas the wajarfftfrrf, 
in which the ratio o : I, and the minor third, in 
which it is (*, : 5. 

Tlie-e muy respee* 
lively lie produced 
In’ .-triklng together 
Cand E. and E ami 
G. When the nmn- 
biTs repro.senling the 
nilio are high— as 
f«ir instance, l.'l j 1 1 
— w'c gel u;ipIe,T..'mr 
jarring sounds ov 
disconls. 

A jK'rfcct chord is produced when throe notes arts , 
sounded together who'^o vibrations bear to one 
another tliu ratio 4 : 5 ; 0. ■Illustt'ntions of tlii^ 
inny be obtained by sounding 0, E, and G.'or G, B, 
and D. -i *■ 

‘Before conelmling tlio^e lesidne wo must just 
•briefly notice fhfeconsf motion of tbut moFtwondOf- 


niT.\\u *j : 1, 

‘iTm;!'! 

Firm, *3 • 1*. ‘ 

IViViVlVI 

IVi nrii. A : 3. 

, . IV- AS. • 
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ful andim^rtaniof all acoustic instmments— the 
baman ear. (iSse aUo " The Organs of Sense.”) 

, The external ear is so shaped as to convey the 
pulsations of the air to a circular membrane, known 
ns" the tympanum, Behind this is a small <^viiy 
knorra as the drum of the ear, across which there 
stretches a chain of four small bones. At the 
further side of^the drum are two apertures, also 
closed by tnembranes ; through these the vibrations 
arc conveyed to a remarkable cavity hollowed out 
of the bone. This cavity, which is known as the 
It^yrintk, is filled with water, and the ramifications 
of the auditory nerve are distributed over its sur- 
face. In certain parts of it minute bristles project, 
and in another part we have minute crystaibne 
parades called otolitha^ all of which seem specially 
fitted to receive the faintest vibrations. A remark- 
able organ has further been discovered by Gotti; 
this consists of a vast number of vibrating cm-ds, 
each of which is apparently tuned to roceive and 
render audible some special vibrations. The inti- 
mate strnctnre of these delicate oigans is, however, 
as yet but impel fectly understood ; further investi- 
gation'wiU doubtless serve to throw much fresh 
light on the whole subject ; bat the way in which 
external sensations of any kind are communicated 
to the brain is at present more or less a matter of 
speculation. 

WC'bave endeavoured in the space at our ^sposal 
to bring before the reader the leading facts and 
'laws of the science of Sound. We trust that the 
student has obtained -from these lessons a good 
. groundwork for, and a stimulus to, a more extended 
study of tjiis interesting subject, and that the 
casual reader has found in these pages interesting 
and useful matter. 


MEITSURATION.— I. 

Mensukatiou is a comprehensive and general term 
^signifying the determination of the extent both <rf 
lines, surfaces, and solids, and is derived from the 
liUtin word rntn^t/ra^ a measuring; and it Is our 
purpose to explain in the following oliapteis, as 
' simply as pifeible, the rules by which the smeiice 
is governed. ^ 

In our treatment of Geometry (which is, after all, 
bpt a branch of Mensuration) we have explained 
what are the relations, proportions, and properties 
of lines and surfaces, Under the head of Men- 
suration we shall show the mode of estimating/ the 
lengths, ''surfaces, and capacitieB formed by lines 
nnd angles. And herein lies the difference between 
the two subjects, for whilst Geometry simply 
treats of the general relations of lines and angles. 


10b 

l^ensuiation enters into 'the methods for detei- 
' mining their length and extent in individual cases, 
Geometry providing uS) with the theories which 
Mensuration applies practically. 

In order to avoid repetition, we will refer our 
readers to our chapters upon Geometry for the 
definitions which are necessaiy to be understood in 
studying the subject of Meusuration. 

It will strike every person upon reflection that 
all measurements must be included under four 
distinct heads : the first, of lines / the second, of 
anyfes, that is, of the inclination of two gtmiffht lines 
to each other which meet ; th^ third, of sttifaces, that 
is, of spaces included or shut in by lines, but devoid 
of thiclmess ; and the* fourth, of 'solids, that is, of 
bodies possessed of length, breadth, and thickness. 
Everything possessed of magnitude can he classed 
under one or other of these four distinct heads, and 
we propose to adopt the order in which we have 
stated them in our consideration of measurements 
generally. 

And fiist as to lines. The measurement of lines, 
which at first sight appears a very simple process, 
is by no means so easy a matter as it appeals. We 
are, of course, speaking not of apjyroxmaU, but of 
conert measurement. It is by no means easy to 
ensure perfect uniformity— equality- 
in the length even of the self-same thing. The 
dimensions of all bodies are affected in a greater 
or less degree by differences of temperature, and 
however minute this difference may be, yet when 
the body or instrument so affected is intended to be 
used as a standard or guide wheiewith to measure 
other and longer lines, an error, however trifling, 
becomes speedily magnified until it has grown 
serious. 

Our national standards of meRSuiement are on 
this account most scrupulously piotected, and if 
required for reference must be used with the 
greatest caution, particularly as regards tempera- 
ture. 

It is not, however, necessaiy in the ordinary 
routine of business to be so minutely exact as, for 
instance, to bring a powerful microscope to bear 
upoi\ the point where the rod, rule, or chain has to 
repeat itself in order to secure perfect coincidence 
at the point of meeting. Indeed, in the use of that 
valuable measurer of length, the Gunter chain — an 
instrument we shall have again to refer to— a man 
accustomed to the work will bring its back extremity 
so nearly to coincide with the point wheie thefront 
end of the chain has touched, that after many 
hundred repetitions of the operation, a second 
measurement by calculation vull detect but a. few 
inches of difference. 

, In measurements based on thcf.Metric System, 
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which system is now jidoptcd in nil scientific work, 
the metre is the standard 


metre = Imilllinetro. 
3 ,>,B ittettu c I centiNK tFc. 

metre = 1 (Icclnietrr. 
10 inetris s i iltcametiv. 
lOOiiietm s 1 licctometn', 
1000 mllrc^ B 1 kilfliuelre. 


In measurcraents of length, when the distance to 
"be mcabiircd is trifling, rcconrf>c ij» had to a fool 
rule, a yard nicasnro, or a ten-foot tod ; but in 
longer distances, the measurement of land for In* 
stance, the Gunter chain !■» ein))loyed, for rcaM>ns 
which we will only describe briefly, ns it more filly 
belongs tosiirvcying, Tliischainconsistsof lOOiroii 
links nnilcd by iron rings. The full length of tho 
ohnln is Ofl feet, consequently each link and its 
accompanying ring is of a foot in length, or 
7*92 inches. E\cry ten links from either end in 
dMinguished by a bra<is label having one or more 
notclics cut in it, the number of notches corre- 
sponding to the number of ten*, from the end neatest 
it, and the middle or fiftieth link having a circular 
piece of bra^^ attached to it. Tlicce marks arc 
intended to save time and trouble In counting the 
number of any particular link from theesfremityof 
tho chain. ’ 

Another point for coti<idcration in measuring 
accurately a long line is to guanl agtunst any de- 
viation from ita intended route. It It he a itraiglit 
fhie, tlio co«r>e througliout inu«t bo al^olnUdy 
straight, and to aucocn|iitslt (his it will be iiccess,aTy 
either to fix upon a given landmark of small lateral 
dimensions which lies cx.actly in tho intended line, 
and to direct each successive extension of the cluiin 


upon this point by the eye from tiic back end of 
the chain, or prc^ ion-Iy to stake out by means of 
rod*? the lino of route, and to be c.arcfu} that the 
chain lies always e^cnly along that line. Inthu 
measurement of a curved line, the rods empIoyiHl to 
stake it out must stand sufliciently clo«e together 
as that an almost imipprecinblo dilTcrcnco .slwll cxi't 
between the straight lines ulnch connect them and 
the enr^e of winch tlicy form 
.'i part. Correctness in me:i- 
surement of Hne-^ is absolutely 
essential to corrcctnc^s in the 
measureiijcnt of tlie spaces en- 
closed by them; this fact can- 
not be too carefully borne in 
mind. 

Onr next step is the con- 
sideration and measurement of tho iaclinatfon 
of two straight lines to each other which meet — 
that is, of tiic angle formed by their meeting 
or intersection, filcnsnration in this respect 



l< simply the application of arithmetic to tri- 
gonometry. Vt'Q shall not at present go deeply ' 
into the s\ibjcct of trigonomctiy, hut merely cxphiin 
the rules upon which the moasurcnient of angles is 
based. 

It is prOTcd by geometry that tho angles at the 
centre of a circle bear to one another tiic .same pro- 
jiortion as the arcs, or portionsof the circumference 
of the circle which the lines forming the anglcb cut 
off from it, do to one another. 

In Fig. 1, let nci) be a circle of whicli A is 
tho cciiirc, and let the line An be dm^m, ami 
Mip])Osc it fixed. It is evident that, ns from the 
centre of a circh} any number of lines or radii can 
bo drawn to the ctrcnmfercncc, we can draw 
AC, A o' in any position we plou'^c, and thus fonn 
any number of angles iiAC, nAC' attlic iiointA. 
Now the Mtwifrc (or f-iic) of tlifse angles is e«lU 
nulled, not by the lines which form them, as Alt, 

A c, A c*, but by the arcs of the circle thc«e lines 
cut off ; thus, the measure of the angle u A c is the 
arc « c, and so on. It is lliercforc, only necessary 
to adept some method of 
dividing these arcs in onlor 
to mtxisure nrltinnetically the 
angles they rcpre»'Cat. 

Now it lias iipon decided 
tluit every complete circle 
hliall be considtwl »s divi-ible 
into fifiO equal ivirts, each' of 
!hm.c jvirts to be callcil a degree; again, each 
degree shall be dbWblo into sixty equal part.«, 
called minutes; and c.ncti minute into sixty cqnni 
jwris calUvl sccoud*. Tho divNioii can he carried 
further, but it is not usual to extend it beyond 
seconds. Tho signs by which thc-o Fcveral 
dhMons are Tccopu-.ed arc:— A degree, by a 
inmate, by ' ; and a vcmml, by " ; thus 23° 12' 10" 
would read twenty-three degrees, Iwehc minutes, 
ten seconds. 

In tho French method of reading angles, a richt 
ancle con-Nts of lOtt grade-, agwde of IIX) minutes, 
and a minnte of 100 second- ; tlms 21' 7' would 
rc.id twenty-four grede-, sc^en minutes, ninety-five 
seconds. 

Ry tlic 10th Definilion of t he First Rook of Euclid, 
il is stated that when a right (or straiglit) line 
.standing uixm nnot her right line inakes thendjneent 
angles equal to each other, each of these is called .t 
right angle. Tins condition of two lines is shown 
in Fig. 2, in which tlic line A c stands upon the line 
DDsoas to make tho adjacent angles o ac,T)AO 
equal ; anil in this case Ciich of these angles is called 
a right angle. Again, by the 14th Proposition of 
the First Book of Euclid it is shown that if at a 
point in a right line two other right lines upon 
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opposite sides of It make the adjacent angles equal 
together to two right angles, these two lines shall 
he in one straight line. So, by reference to Fig. 2, 
if at the point A in the line A c, the two right lines 
A n, A D upon opposite sides of it make the adjacent 
angles b A c, DAO equal to two right angles, the 
lines A B, A D shall be in one straight line ; and it 
has been assumed thatdn this figure these adjac^t 
angles are equal to each other, and are equal to two 
right angles. Therefore, the line o A B is a straight 
line, and as it passes through the centre of the circle 
B 0 D it clem'ly bisects the circle, that is, it cuts it 
into two equal parts, or hemispheres. From this we 
gather that two right angles together measnre the 
number of d^rees contained in half a cirde, or 

s 180*^, and hence one right angle measures 

- 900. V 

There is another fact oar readers must bear in 
mind. It has been stated that the arc is the mea- 
sure efike angle ; but the measurement of this arc 
(in degrees, minutes, etc., is quite independent of 
the size or radius of the circle of which it is the 
arc. 

We will proTC this. Let A (Fig. 8) be the common 
centre of the two circles, b o d and c' d', of which 
the circle bVd' is double tbe 

V.-— ""vV diameter of the circle BCD, end 

i' let tbe two straight lines abb', 

/ , ( /\ \ , a D d' be drawn from A to cat 
1° P * te”!® the two circles at bb' and Dl/ 

V y respectively. Assume the angle 

bad equal to fiO^then db is 
Fig. 8. its measure; but evidently the 

ai^le b'ad' is identical with 
the angle bad, and is therefore equal to 60°, and 
b'd^ is its measure. Hence, although B d is doable 
the length of b d, it yet measures only the satoo 
number of degrees. 

Any two angles which together make up 90° are 
called eojnplemeaU of one another — thus 26° is the 
'complement of 66° ; and any two angles which 
together make up 180° are called the sitpplemeKts 
of one another — thus 80° is the supplement 
of 100°. 

- Tbe next step will bring us to the consideration 
of iria/ngles. This word, derived from tbe Latin 
trimffuhmj implies a figure having three angles, 
and which must therefore have three sides. It is 
at once evident that this subject introduces a third 
element of measurement, namely, sur/aeCi or super- 
ficies. We have treated of Unes^ the measure of 
which is expressed in inches, feet, yards, c^ins, etc. 
We have shown how angles are formed by lines, and 
hajre /explained that the measure of angles is eX'^ 
pressed in degrees, minutes, etc. We now add a \ 
third element, namely, suifaee. So long as only 


twe straight lines were involved, we could include 
no definite space or surface within them, but the 
addition of a third line vso as to form a triangle at 
once limits the lengths of the first two, and endoses 
a space, 

We will first glance at the relations which the 
several lines and angles of a triangle occupy witli 
respect to each other, but must of necessity refer 
the student to our papers on Geometry for many 
introductory points connected with our present ^ 
subject. 

Euclid has proved, in the 32nd Proposition of his 
Fimt Book, that tbe three interior angles of every 
^iangle are together equal to two right angles, that 
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is, to 180°. Let the reader hear this fact in mind. 
Hence it follows that if tbe measures of any two 
angles of a triangle be known, the third angle can 
be found by simple subtraction. For instance, in 
the triangle ABO (Fig. 4), let the angle ABO equal 
75®, and the angle boa equal 45°, the sura of these 
two angles will be 75° + 45° = 120°. Then subtract 
120° from 180° (the measure of two right angles), 
and the remaining 00° will he the measure of the 
angles AO. 

There axe some remarhoble facts in connection 
with that patticnlat kind of triangle called a right- 
angled triangle which we will state here, as bang 
calculated to introduce the farther consideration of 
the Bubject to our readers. 

In his 47th Proposition of the First Book, Bnolid 
has proxed the wonderful fact that in every triangle 
having one angle a right angle, i « , 90°, the space 
enclosed by a square oonstruoted upon that side of 
tile triangle opposite the tight angle is equal to the 
sum of the two squares oonstruoted upon the other 
Bides respectively. 

The three ades AB, AO, BO may be called 
severally the perpendicular, tbe hypothenuse, and 
the base of the right-angled triangle ABO. 

Let ABO (Fig. 5) be a right-angled triangle, of 
which BAO is the right angle. Then a square 
constructed upon B C will equal in area the squaics 
constrncted upOn the two sides AB and A 0 added ' 
together. The general formula, or expression, for 

this interesting problem is (referring to Fig^S) B c* = 

AB^ + A 0 ®, and therefore sc ^ ^ abs + ac^. .In 
this case we suppbse the lengths of A B and A 0 to ho 
known, and from the above eqnation B 0 can be found. 



101 


THE NEW rOPULAR EDUCATOR. 


Again, sup]>o<!C no and Ac to lie known, then by 
transposing tlic equation, niid keeping liic unknown 
side by it self, wo I ia\Q a p* ° n c‘ - ac"; therefotc 
AB = v^BC--AO*; and so by imotlicr tmn-'poM- 
tion w(* can find A c, provided 
we know tbe longlhs of Ai» 
amine, lienee we airi\e nt 
the general and impoitant 
Xact tlmt in every nghi* 
angled tiinngir, if we know 
llie lengths of any two of its 
side'*, we cnii hy simple cnl* 
culiillon find the thinl. 

Now tins fact can be tnacle 
use of in ft variety of wajs. 
We must fir.st referflienwler 
to tlic 4 lli Proposition of tlic fiii'cth Rook of Knriid. 
in w’hich it is stated and piovcd that in cquntngnlnr 
triangle^ the sides ftboul the equal jingles are pwi- 
portionnl For instanoo, in Fig (• let the two tn* 
anglei a n c and a' n' r' he equiangtilnr, the angle 
Abeipg equal to the niigle A'.li to u', Jindotof'; 
then A n js to A'n' a- nr U to n'c'. Again. mij>* 
poeo the«c triangles tn be contained, the lesser 
within the pofttoi, ns shown m Fig. 7 , and let ii' 
and n be the right angles. Now* sineo the .angles 
A'n'o and Anc arc hotli right angle*! they nn* 
equal to each other, and the angle »t c is common 
to belli ; hence t lie angle n a C Is equal to t he angle 
b' a'c, and the two triangles have the sides nltoiit 
the equal angles proportional, that K A'n'itto Alt 
as b'o is to no. Ilut it is a wolUknown fart of 
propoition that whenever three quantities .are 
known, the fouitli can bo found. Hence if A*n'. 

n' c. and a n be known, the 
length of II c can he found. 

'J’his rule can Ik? appUwl 
to practical use in the lol- 
lowhig manner 
Suppose wc wish to ns 
certain, the height of n 
building who«e ba*-e we can 
^1 I y reach, lyiensurc with noluiin 
® p ‘ or other suitable histromcnt, 
j-jn 7, a cerUain distance from the 

foot of the building. Then, 
at a certain distance from this point, and between 
it and the building, erect n perpendicular rod, 
whose length is known, and let it stand ni such a 
point as that the line of sight between the dis- 
tance measured nnd the summit of the building 
sliall exactly pass over the top of the rofl. 
Then measure the distance from the bottom of 
the rod to the nbovc-named point, nnd by the 
rule of tbreo the height of the building can be 
ascertained. 



A a’ 



0 c 

ri? c. 


In Fig. R let n (j represent any' building wlioso 
height it i*! dcsinible to nscerlnin. Mcnsurca given 
rlisinnce from ji to a, of say fifty feel, then place 
the rod li'c' at a ccrt.nin point along the line AB^so 
that the line of sight from A to c exactly touches 
the iioint Cf of the rod. Uet this point be at n', s’ly 



fiflMm bet fnmiA.nnd let the length of IhercKl 
ii'c' Ik* twelve fei-t : then A it' is to A It as ii'c' is 
U» iu% oi nrithinilirally- 

Ait' . AJi It' o' : itc • 

1.’ : :•'» : : 12 : 10 

that is to say, the hriirht of the building is forty 
f<“el. 

AgJiin, sajijKi'C a Iniilding wliosc hriglit U known 
si.nnds iqion the edge of a river whose hro.'idthwe 
desire to know I’jion the oppisjie brink t»f the 
river fix n rod of n known height ixT]H‘ndlcularly, 
and let theolxeircr retire from the river until Ins 
line of sight from t!io ground levid places the top 
of the rod In coineidence with the summit of the 
Imilding. Tlicn inpasiire the distance from thefiwt 
ftf the rod to tliis |)olnt, nnd by the rule of three we 
obtain the brciidth of the river. 

In Fig R let nc be a building whose lieight is 
know n to be forty feet. I.ot ii' ii be the river flowing 
\lH'twccu the nbserverat A and tho building. Then 
plant the rml ii'c* jicriiondicularly ujion the brink 
of the river, nnd let a bo tho ])oiiil wlierc the line 
of sigiit AC strikes the top of the rod. lAit the 
height of tlic rod be twelve feet, nnd the distance 
from A to n' be found to be fifteen feet ; then— 

ii'c' : All nc : at. 

12 : i:> : ; ]l) : fib 

but A n'rrlO feet, therefore n'n = 50 — l.“>«»y5fcct, 
the breadth of tho river. 

So also in Firailnr rectilineal fignres of any 
number of sides, the *ieveral angles are equal, and 
the sides about those equal angles arc pro- 
portional 
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lOdittinvfliyuJtii}). 44.] 

^ INTERBOGATira PROKOTTNS. 

The interrogative pronouns are the ■'same as the 
relative, except that cudl is used without being 
preceded by the article. They are not used in 
precisely the sabie manner ; for in interrogations, 
qaien always means i^Tio; cual, wAicA; quo, what: 
cuyo, whota; as — 

iQuien tienc Iiambre?*< IHio it Aanjiri/ > 

iQuIenes tienen Bed? nw Ihrsty f 

, i Cunl de los hijos esU alU ? H kich of the sons ta /Ae»e f 
rOuG dijo el mMtco ? TFAot aald (hs doctor t 

i Quo sombrero tiene V. ? IfAni fta< Aai-e j/ou ^ 

' jCuyosllbrosBonestos? TrAose booAa are t/iua ^ 

iBeoiiienaonebtoslibroa? H'Aose (or of toAom) aie these 
'' boeU} 

"UTi&i the interrogative pronoun is governed by a 
preposition, the answer to the question must always 
be preceded by the same preposition ; as— 

:BGQu(Gn sonaquelloB nl&oa? lI'Aoaa are lAose cAtldxK f 
Do Juan. “ 

iparaqulcn lo lilio? Parala For whom did he ao it* For 
'inugcr. thtimian, 

Wiea what is used in ejaculatory interrogatiras, 
as, "IVhat a ime day I” the indefinite article is 
omitted in Spanish} as— 

I Qae lieimostt inafiom ( af.ta mminu! ^ 

I Quo (iQt^pucla ! Wluit A disffruet I 

• In Spanish all that is necessary to form an inter-, 
' K^tive sentenoe'is to place the intei rogation mark 
before '(inverted) and after the sentence. Thus, 
Juan, tiene clinero, means, John has money ; and 
iJuan tiene dinero ? means, Ba$ John snmieyf It 
is, however, common (though not necessary) in 
Spanish, to place the nominative after the verb in 
interrogations ; as — j Tiene Pedro dinero ? j tienen 
' los pintores libros ? Has Peter money ? hOrve the 
paitkershohs? 

The auxiliary verb Jo is unknown in Spanish (as 
also in all the languages of Europe except the 
English), nofi nil such expressions as Poes John 
speak? do illcy love? how much do yon usA a voeek? 
Peter Md speak, must be rendered in Spanish by 
the simple form of the verb; as — {Habla Juant 
'I aman ellos ? j cuanto pide V . i>or semana ? Pedro 
habI6; that speaks John? love they? how muck 
askyonpstwcdi? Peter spoke. 


Vocabulary. 


A^a, vxter. 
A/ucar, 9N)7ar. 
Boton. biUteK. 

Bice, <Ae) ntin, 
Dicen, Wtey) iay. 
-D[\o,{he)m% 

, Entiendc, (Ae) 


EBpecic (f.), species, 
smt. ' 

Eabl’;, (Ae) speaU. 
Manfccca, biUfer. 
No, no, 

Pan, brwd. 

Qmeic, (/te) wtsAes, 
(Ae) wiiii. 


QuierenjfiftcylttiBA, 
(jAey) ^ 

Rico, ncfc, noW«, df- 

[lCUM(6 

Sciior, sir. [dp. 
SeAora, iRAdani, ni* 
Si, pes. 

Toma, (Ac) takes. 


• Utorally, 'tills is, "Wliotahimser'” 


, ' ■ Model' SEKTEHOB a.. - . , 

jQuientienoazdOAr? i{7io7«u ^Ono libro tieno, V.? uAnt 
wytir? ■ eoofc Aaie you ? 

iQuien habla Ingles? «'Ao iDeqiuenes el teboro? wAue 
speaks English * is the Ireosvre ^ 

jCualdelobdospiatores tiene jQuieie su hyo pan, sedor? 
dinero? iohieh of the (no dm yo»r idr tinni bread, 
jwtn(ew7iMm£meif* iir? 

jQuc duo la IdiA del juez? No, sedor, mi hijo tiene pnn, 
uMtmdthtjudge'sduvghter! no, sir, mp son has head. 

SxEnciSE 15. 

Translate into English;— 

1 . jQmenesbuenot 2. jQaienesson rioosi 3. 
{Dequien son las casas? 4. jCnyos libros tiene 
V.? 6. iQuedijoV.? 6. iQue sombrero tiene T.? 
7 . 1 Quo tesoros halI6 Pedro ! 8. ^ Que lengua liabla 
el general? 9. iQue hombre es V.! 10. jQne 
hermosa muger! 11. iQiiieu qniere. pan? 12. 
{Qnien babla Espanol? 13. jQnien entiende el 
Ingles? 14. j Qnien ama la verdad? 15. j Qnien 
entiende b que ^nan dice? 16. jQne esp6oiede 
botones qniere V. ? 17. jQneesp4caedeaziicar tiene 
Pedro? 18. iQuequieren VV.? 19. iQue libros 
qnieren los pintores? 20. ; Que dicen los jpeoes? 
21. J Que dijo el hermano del medico ? 22. j Sefiora, 
qniere Y. manteca? 23. ? Entiende sn bija de V. ei 
Ingles, sebora ?, 24. No^ senor, ella no entiende el 
Ingles. 25 . jCiiyos botones tienen los oriados? 26. 
jQuien tiene hambre? 27. jQnienes tienen sed? 28. 
iQnc espfoie de oueharas tienen las hermanas del 
Americano ? 29. { Que quiei-en Pedro y Juan ? 30. 
iQnien entiende lo qne VP', dicen? 31. ; Qnien 
tiene pan? 32. (De qnien son Io4 libros? 33. 

I Cnal deles Franceses habla Espafiol? 34. jTiene 
V. dinero? 36. j Tiene Y. mnclios libros? 36. 
^Tiene el Hbro hojas de oro? 37. ^No son sus 
amigos rioos t 38. i Mis hermanos no son mas licos 
que los carpinteros de navio? 39. j Tienen Ids 
ctiados hambre? 40. SI, seiior, los criados tienen 
, hambre., ' 

Exebcibe 16. 

Translate into Spanish 

1. lYbo iswise? 2. Who is rich? 3. Y'ho are 
good? 4. IVlio are cnlpable? 5. Who is strong? 
G. Who are robust ? 7. Of whom does John speak ? 
8. Of the physican. 9. Whose (of «hm) are the 
houses? 10. PetePs. 11. Whose books has Mary? 

' 12. Wliose buttons have the male servants? 13. 
Whose spoons hav'e my sisters ? 14. Which of the 
two sons of the physbian found a treasure in the 
road? 15. Y^at say yon? (vTud sayt ymr iriw- 
sMpr) 16 . What does John wish? 17. What do 
the judges say? 18. IVhat hat Iiave you? 19. 
W'hat do you wish ? 20. For whom did John write 
the btters? 21. For tlie Frenchwoman. 22. To 
whom (pto.) did John' give the French® books'? 
23. To the daughters of the judge. 24. What a 
woman 1 25. Y'bat a heauttfui city I 26. W'ho 
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wants sugar? 27. Who speaks English ? 29. Who 
understands Spanish ? 29. Who understands what 
Mary says? 30. What sort of spoons hare my 
friends? 31. What do the women say? S2. Do 
yon take woter 7 33. What did John’s sister say? 
34. Does your son speak Spanish, sir? 35. Yes, 
madam, my son speaks Spapish. 36. Whose spoons 
has the female servant ? 37. Whose hat hasPetet? 
38. Whose buttons have the painters ? 89. What 
books has Maty 7 40. What bread have you ? 41. 
Who is thirsty? (joho has thirst?) 42. Who is 
hm^y? 43. Are yon (a) Spaniard? 44. Are the 
Spanish women thirsty? 43. No, madam, the 
Spanish women are not thirsty. 

DEMONSTRATIVE PHONOUNR 
The demonstrative pronouns are este, this ; ese, 
that! aquel, that. They are thus declined 
£{nfficlar. Plural. 

KASCOIilKE, FEMtKiKt. IMSCULIilE. rCMIXtiir. 

Esto, «sta, (Kii. Estos, estss, tktae. 

ea, that, Eiot, csM, iKdw. 
Aquel, aqaella, tAst. Aqueiloa, aqudlss, those. 

There is also, in the singular number of each of 
these demonstrative pronouns, a neuter form, used 
when we cannot ascribe a gender to it ; via, esto, 
tso, agvello. 

Este is used with what is near at hand, as, este 
hombre, this man (here) ; Arewith what is somewhat 
distant, as, ese hombre, that man (th^); and 
aquel with what is still more distant, as, aquel 
hombre, that man (oS there, yonder). When re* 
lating to time, este is used with time present, ese 
with rime past, and afuel with rime still more 
distant ; as, this (este) book which 1 now have, 
that (m) book which I had last week, and that 
(aquel) book which I had last summer, are %alo> 
able.” 

Erie refers to the lost mentioned of two things, 
and esc (or aqvei) to the first ; as — 

£1 (renentl y el cupinin vmie> TAc general and the captain 
roni eae (or aq\Kl) ea pra* cnMo,' fAe /omrr ^nwlent, 
deote, este es fotno. the latter u tltepid. 

When este or ese comes before the indefimte pro* 
novm otro (other), the former drops its final letter, 
and the two aie joined, forming one word; as, 
estotro cr estotra, other; estotros erestotras, 
these others ; esotro or esotra, that other; csotros or 
esotras, those others. 

If the objective case of the relative pronoun qidea 
(whom) is used in such phrases as he nUitm, 
nhom, Km nhom, etc., must come before it; as, 

aqnel i quien, he whom ; aqnella fi quien, she whom ; 
aquellos or aqnellas d quienes, ther/ whom ; as— 

Avuellos contra quienes pcle> TAose 
aron. 

When the relative pronoun of the objective case 


is not preceded by a preposirion, the defihite article 
is generally used instead of aquel, and is followed 
by the relative pronoun qve ; as, el que, he wham ; 
la que, she whom; los or las que, they whom. Thus 
it will ho perceived that he whom may be rendered i 
either, aquel 6. quien or el que ; she whom, by either ' ' 
aquella A quien or la que; they whom, or those whom, 
by either aqucUos or nquellas A quienes, or los ^ 
las que. The latter mode is most generally 'em- 
ployed. 

When the objective case of thepersonal pronouns 
him, her, or them precedes the nominative ot the 
Thrive who, either aquel or the definite article may 
be nsed ; as— 

Juan di6 pan A oqnHla one JoAii gave Irtad to AcruAo is^ 
tienc hainbic, 6r Juan di6 Aunpry. 
pan & la que tiene hanibre. i 

\Vhen in English the demonstmrive pronoun that 
is followed by the preposition of, and refers to a 
nopn already ejcpressed, the definite article is em- 
picyod in 3;aajuab ; as— 

Dot 8U prudencla 7 per Ift del rA)DU{rA Aia prudence^ and 
juez. tAreuyAifioto/^Aejinlyie. 

The English demonstmtive pronoun that is ren- 
dered in Sp.'uusli by the definite article when it re- 
fers to something having preceded it, and is followed 
hj the preposition of; as— 

My bouse and that of xny Mi cua v la 4e mi eriado. 
sen’ent, 

H)8 only desire uae tlmt of Sv ilnico ietio ere rl tfe llbtrtnr 
freetugbiBCOimtryhointbe rl e» jntnu' del yoyourm* 

Saracen yoke. tew. 

Tbe 80 ldim of General Broun Los soIdridM dil prnerni Bmen 
«ie as bmte as titosu of sontantalunksamoloidtl 

General Caorobert. general Cunro&rri. 

VOCABDLARY. 

Anobo. mids. Ininpnn. Ainip Fosadem,tnnli<rjvr. . 

firiu, ireex Librcro, OBoXntter. Frotiiiiic>acios,pra> 

Caballe^, yciitlt* Londrcb, London, iiuncianon, 
man. Luc]R,>£«(y. Bnuibicreio, AaUsr, 

Cased, brrr. 0, or. Tenedor, JbrL. 

Ca€liil1(\ liit/r. Fnnndcro, heiler. Viuo, moie. 

Diogo, Javut. Fero, Imt. Znpatero, sJioniat- 

BspQo, IwAiHjffasi. PJniim, pen, Jta- tr. 

Fool, cosy. tAsr. Zapato, sAor. 

' Model Sentences. 

Aqnelh^ rnn^sercs ticncn pro. Juan bnblo & aqnella a quien 
deneu, lAott uomeit Anis Y. vi» ; or, Juan hablu A la 

prudence. que V. vio, Joltn spoU to her 

wmi you snir. 

EsEBCISe 17. 

Tranriate into English : — 

1. Este hombre es rico. 2. Aquella muger es 
soberbia. 3. j Habla esa sefiora la lengua inglesa ? 

4. I Coyo es este cuchillo ? 5. j Cuyos son esos tene- 
dores ? 6. Aquel A quien mi padre escribifilas cartas 
tiene mucho dinero. 7. Aquella A quien Jiran di6 
un libro es muy bermosa. 8. Esta casa y la que 7. 
vi6, son mias. 9. ^ No es este el hijo del panadero ? 
10. El sombreiero escribifi estas cartas. 11. Este 
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espejo 6s mio. 12. Este hobibrc cs miiamigo. 13. 
^ Qaien es csa muger ? 14. Esba brisa es agradable. 
15. ^Ouja.cs esta pluma? 16. Los cucharas de 
Lucia ylas de Marla sou de oto. 17. Juan no tiene 
mi libro, pero tiene 61 de mi hermana. 18, 
I Tiene V. mis plumas 6 las dc mi padre ? 19. j Tiene 
el panadero mi pan 6 61 del carpinterot 2Q. La 
' cerreza del posadero cs tan buemv como la del 2 a> 
patiero. 21. El mo do Diego os tan bueno como el 
do Pedro. 22. ^Tienen los impresores mis libros 6 
los dc mi amigo? 23. 'Los iropresoros no tienen tus 
libros, poTo tionen los de tu amigo. 

' Esercisc is. 

Translate into Spanish 

X. This gentleman is good. 2. That woman is 
handsome. 3. Those spoons are new. 4. Those 
painters are poor. 5. These houses are lofty. 6. 
Those hats are oars. 7. Whoso houses arc those? 
8. Who is that gentleman? 9. Does that lady 
(se/tora) speak the Spanish® language^ ? 10. That 
looking-glass is not old. 11. Are these my shoes? 
12. Whose hat is that ? 13. Tbo Spanish woman 
and the Englishwoman hare prudence ; the former 
is more amiable than the latter. 14. Those to whom 
John gave tho pens are poor and ignorant. 15. She 
to whom the liatter garo the looking-glass is poor 
and proad. 16. Lucy gave the spoons to those 
whom you saw. 17. The bookseller gave three 
books to her who wrote him the letters. 18. Is not 
this the mother of the shoemaker? 19. Those 
knives are hers. 20. These forks are his. 21. Who 
is this lady? 22. James has not my book, but ho 
has my sister’s. 23. The streets of London arc 
uidcr than tliose of Madrid. 24. The pronunciation 
of the French is not so easy as that of the Spanish. 
25. My beer is not so good as John’s. 

^’DEFINITE PROKOUNa 

The indefinite pronoims, or, more properly, the 
indefinite adjective pronouns, are 

Cada, cocA. , liini^uno, uoiK. Otro, 

Uiio, one. AlgiiiKi. «9ui^ 

Torto, mryone, ntf. ^ Alyo, micihinj, Ainlxw, Jjoth. 

'Nadie, nofmlv^ Nada, nothvig. Eutrainboi, ioih, 

Alguieii, toiwbotJy, 

Of these, uno.* todo, nin^nno,* alffuno* otro, and 
Ul arc declined like adjectives, both in tlio mascu- 
line and feminine. Coda, mdie, alguien, algo, naday 
are used only in the singular, and do not change. 
Act J w and entrambos are already in tho plural, but 
have their feminine, awba* and eiUrdwbas. 

There are also some indefinite relative pronouns, 
quienquiera, cualquiem, oualesquiera, whoever, who- 
soei'er, whichever, whichsoever. 

f Tlie learner Tnustreraember that nno, n7pw'ne, and 
dro^ tlie final o when they precede a inaicolise noun. 
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We subjoin a list of these indefinite pronouns, 
simple and combined, with examples Cff 'the manner 
in which they are employed in Spanish. 

The following are always used as nouns, that is, 
ate never joined to a noun 

Cada uno, every one ; cada cual, each one 

tj(» ctiatro nnlmalcs, cada uno Tktf<mr animals, every tme 
de ellos tenia aeis alas. tftem had sCzietitas, 

Todos serin preinlados, coda All ivU£ be mmmed, eocA one 
dial Begun ausobtas. acconling to kis deeds. 

Duo otro, each other * 

Juan y Biego se amnu uuo i John and James lore eoeA other 
otio. (loie themselves one to the 

other), 

Unos otro.<5, one another:— 

Oiadlosimo^ per los otros. Pray for one another {(he ones 
/or die others). 

• Kadie, oiobodij, no one : — 

A nadie ama el a^nro. The miser lores nobody {to no- 

body lores (be inbery. 

Alguien, somebody, anybody .*— • 

;Lea%‘!Btonlgixicn? ^os anybody seen Mm f 

Dno y otro, one and the other, both:— 

Uno y otio son .nniables, Both oftherd are anihbZe. 

Algo, micthing, anything i-- 
To tongo algo que comer. I Aore someibiny (wMch) (o tat. 
Nadn, Ttothing, not anything:— 

Narln tongo con quoinantener- / have nothing loift vhieh to 
me, mauitainmysel/. 

Todoloque.oWfAeitnjHc/i, everything, whatever:- 

Ebta cclii todo lo quo tenia. This n'ornan east m nli thoi s/(» 
Jiad. 


Quienquiera que, cualquiera que, whoever, whoso- 
ever, whichever ‘ 

Quienqnlcni que cl sea. irbaierer lie may be. 

Cualquiera que so humniare, n^i.er,’mny Monbie himself. 

The following are never used alone, but always 
with a noun 
Cada, each, every :— 

Cad.! vcz. Each tfnur. 

Cadapalabro. Every uord. 

Cualqder, cualesquier, whatever 

Cwalquicrcriatula. IVKaiever ermtvre. 

Cualesquier oiaturas. irAafever onatures 


The following may be used alone as nouns, or 
joined to nouns as adjectives 


Todo, todos, everything, all, everybody, every 

En todo dad gracias. /n everytlung ghc lAnnU. 

Todoarbol. Every heo. 

Alguno, any, myhody, some, somebody, someone 


Tengo libros ; j tiene V. 
gunos? 

AIgnno me 1m tocido. 
Algun fruto. 

Algunaa com 
Creyeroh algunoa di elloB. 


[. I have loAs : have you any 9 

Somthodv Acre iorccAed me, , 
SoWB/ruii. , 

Some lAtnos. 

I Sme of bdteiied. > 
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Uno, one, n person :t- - 

Un^ta. Ontday. ' 

u'tia <1e las honnAiias. Oik oJ tht jfsCerf. 

^’o babe uuo i^ue liacer. One (or a persou) Lnou not 

' ' io/ia( to df. 

Uno5, some, eeriain ones : — 

Unos bombres. iSonw, certain HUH. 

jDI6 libros A algnnos de estos 
niftos? Did Iltnos i unos. etiitdrcnf lit gave dooLa to 
some. 

Ningano, noiodi/, not myone, none, not any, no 

Klngiino le Jfoboriv Mv/itm. 

ICiiignua persona. ifepmoA. 

Otro, other, mother ; otros, others, other 

Una co>« cs proiiieter y otra One thing U tt to prmiteand 
cimipllr. oHottier to jur/am. 

A1 fill las otins mugcrca >iDie< At leHgtk.lktollierteomtn came. 

• IDII, 

Tal, such f— 

De Ins tales es cl cstodo. 0/suefi is the date. 

Ell tal tiempo. In such a time. 

Ambos, ontrambos, bath 
Ainbosiac gustaii blen. Iktkjileast neivdt. 

Eiitrninbos caen cii el lioyo. Loth fail into the pit. 

Alguien and nadic cannot be followed by (he 
preposition de, ^ ; btit algiino and ninyuno must be 
used ; as— 

Algimo de los miieliaoUos. .^ome one of the log*. 

Kiiiguiu dc las Iiyas. Xo one of the daughters. 

Alyuno is Dever placed after tlio noan, mccept in 
negative sentences, and then it hoe the same mean* 
ing as ninynno placed before the noiin ; thus we can 
sny, Yo no hallo cn tiliiingiina cansn,<rr Yo no Imllo 
en 61 causa nlguna, I find no fault in him. 

‘ Alyo tmdnada may admit of an adjective joined 
to them, or the preposition de may i^imc between ; 
thus we may say, algo nuevo, or algo do nnevo, 
somethiny new; nndnde natural, nothiny natural 
When by another's we mean the opposite of one's 
0 K)i, it is expressed in Spanish, not by otro, but by 
ayeno (or ajeno ) ; as, lo ageno, that Khieh is an- 
other's s los bienes egenos. another's yoods. 

In Spanish, two negatives serve to strengthen 
a negation. If in a negative sentence only one 
negative iVbrd is used, it must always come before 
the verb ; if two negative words are used, the admb 
‘of negation must come before the verb, and the 
other negative word after it ; thus we may say, 
Diego nada tienc, or Diego no tieno nada, James 
notkiny has, or, James not has nothiny, the meaning 
in English being, Jatnes has nothing. The former 
mode of expression in Spanish is generally con- 
sidered more elegant. 

Vocabulary. 

Aboirece, (fie) hates. Comer, to eat. Diferentc, df/<r«nl. 
Aldeano, vUfaper. Co8a,*fh{n?. Diga, (Ae)noyMy. 

Boton, biiffon. Dnrd, (Ae) svill give. Doce, (tcvftr. 

B'lHa, (iQ eAtnee, De, (Ae) may ytt’e. Esimia, lAont. 

(t(i glitters. Dies, fell. . El Seller, (Aeloi^. 


Falla, /fl« If, rf^ftef. Olim. iww, deed. Smn, (fAry) shall 
Hay, fAere ie, fAeic Fchc, dollar. be, or will be. 

ure. ' Prciiiiado, reicard- Soxo, uz. ' 

Idloina (iiia^r*.), ed. Slli, K'lf/iovf. ' 

tdiOM, laiiytuiye. Rosa, row. TciidRl, (Ael ebnH 

Ufoli el’ll, ^II .Srgnii, rrcconRiiyfo. fiatv, ortvuIAate. 
Mi'iito, iRdIf. Sad,, (be) may be. 

Model Sentences. 

BI jnez no di|n iiiol dc nadfo, ^ No bay medico on la cluilid ! 
or. Do nadir cl jnez dijo innl, is that not a pAysfelan {a fAe 

thejmUfe eRideril oriiolmfy. etlg t 
Hay iiiia casa eu cl eaiiiiiiu, ■ 

there ft A Aotiee on the road. 

For other model sentences, the learner is refened 
to the examples under the indefinite pronouns. 

E.YEBCI8E 19. 

Translate into English 

1. Las tree mugcrcs, ciida una do cllas ticne dos . 
espejos. 2. Estos hombics scniii picmiados, ends 
cual scgim sus obms. 3. Ella y todas sus hijas son 
robustisimas. 4. Uno y otro saben lo quo cs bueno. 

R. I Hay nlgo dc nnevo 7 G, No liny nada dc nncto. 

7. Los libreros no quicren nada. 8. Todo lo qnc 
Diego ticne, cs mio. 0. Nadic Imbla mal de £1. 
10. El sapntcro no di6 los znpntos u ninguno. 11. 
Nada es buono pam vl. 12. No snbo uno quo 
flccir. 13. i Tienc V. otro hennano? M. 1 ^% 
alguicn mi sombrero? IG, Diego hnll6 algo en cl 
camino. IG. que cs rico, quionquicra quo £1 sen, 
tendrd cnldados. 17. Aounlquicrn qucY. d£ pan, 
Diego dnrd dincro. 18. ^ Di6 Juan libros fl nlgunos 
de cetos Alcmanos? 19. Si, schor, Juan di6 librw 
d linos. 20. { Tieno olgnicn mi espojo 7 21. Nadie 
ticne tu espejo. 22. Unos hombres ticnen dinero, 
otros no lo tienen. 23. Muchos aldcanos dc ambos 
sexos vinicron d la ciudad. 24. El pintor did un 
sombrero nl .tUcrann, y nn libro al Espafiol ; ambos 
son pobres. 25. Marfa no habla dc Ins fnltas ngenns: 
2G. I Hny rosns sin espinns 7 27. No, schora, no bay 
rosns sin espinas 7 28. ; H.ay cn esa cn.so muchos 
cuartos? 2D. Hay dicz cuartos. 30. Juan no cs 
Americano. 

E.xercise 20. 

Translate into Spanish 

I. Ever)’ one of the ten male servants has three 
roses. 2. Lncy has ten books, each one in a 
different^ language^. 3. All the female sen-ants 
shall be rewarded (plur. fern.), each acording to her 
merits. 4. Mary gave knives to each one'of them. 

6. Bverythingwhich glitters is not gold. G. Every 
book has leaves. 7. Peter has nothing. 8. No one 
of these ladies is rich. 9. One® knows- not^ what to 
buy, 10. Have you (P.) .mother sister? 11 . Docs 
anyone- apeak^' Spanish 7 12. The gentleman has 
two male servants; and (ho) gave to the one ten 
dollars and to the other twelve— to each one ac- 
cording to his merit. 13. The shoemaker has two 
daughters ; the name of the one is Lucy, and the - 
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name of the other is Mary. U. She’has something 
to eat. 15. One of tlie ladies came with me. 10. 
'My sister has everything that ray father gave her. 
IT.'^To whomsoever (tliat)’Mary may give spoons, 
Lucy will give forks. 18. ‘Whatever tiring (that) 
John may say, his houses are not handsome. 19. 
God hates everj* wioked way, 20. All this is very 
true. 21. Nobody has thy looking-glass.' 22. Have 
any of those women silver forks 2 23. Each one of ns 
has some merit. 21. My nephew has not any pens. 
23. Are there (any) letters for me ? 26. No, sir, 
there are no letters for you ( T'i). 27. There are no 
books without leaves. 

We would recommend to the learner to review 
carefully all the preceding lessons, ‘especially the 
last four; and then, after having attentively studied 
the follo^ingiulcs, to translate the ensuing exercise. 

In Spanish the definite article is to be used 
before all common nouns taken in a general sense, 
or which denote a whole class or species of things ; 
as, La paciencia y la actindad remneven montafias, 
Patience and diligence remove mountains; Lepro- 
liiben el uso del vino, They forbid him the use 
Kine; Jamas la soberbia ni la ira podrdn acordarse 
con la amabilidad y la mansedumbre, Never cam 
jgride or anger agi'ce mth amiability and meekness; 
Todas las cosas tienen su tiempo, All things haxe 
iheiT season. Here patience^ diligence, leine, pride, 
anger, amiability, meekness, and things, are taken in 
an absolute or general sense, and each requires the 
definite article in Spanish, though not in English, 
to precede it. 

' The definite article is not to be used in Spanish 
before nouns not taken in a general or determinate 
sense, or which do not refer to the whole class or 
species of things, or the whole of any object \ as, 
_ Ella tiene azficar, has sugar ; Juan bebe vino 
al almuerzo, John drinks ivine at breakfast. 
sugar and mine are to be taken in a x:>artitive sense, 
meaning $o)ne sugar, some mine. 

. ‘Vocabulary. 

Afio, wrtir. ‘ > Ignoraucia, i^nw* rrfropwllere.ftffr 

Bencflccnc'ia, l<»e. a»«., prrfers. 

£ nte Juau hace, John Pfuta, 

eo, white. malxs. Pradoso, precious. 

Caridad, tharity. Jxxi^o. judgment. Kelfgjon, wKffiwi. 

Caro, dear. JuadciR.yuatice. Riqoeia, wtallk, 

UIncro, money. Loclie, t., milk. ricAu. 

'Dak*e, swxet. ' Macstra, misirew, Socicdail, «od</y. 

El depende, he di' instrvetress. Sueflo, 'dream, deep, 

iwm. Wqjor, lie«er. Terrible, /ernWt . 

Ella te(np, dtejiars. Mortal, mortal. ^empo, Wme. 

Enor, dror. Muerte, f„ dtaih. util, iw^d, 

Frfn, cold. . ^cceMiio,i(ecasary. Vloio, vice. 

- Gratitud, yrttlitvde. Odloso, odtwis. Vida, life. 

H&iina, /our. Oto,gold, Virtud, vlrtw. 

Henno^ra, Itrauly. Pacieute, Twlienl. Yclo icc. , ‘ 
Hl&Wjia, ftiefori;. Pas, peace. 

y , Model' SektEnces. 

•El hombw' 68 polvo. man is la hennosum es dc^pojo dd 

>' ... . tiempo, 6«c«ly « tAe fpoll 0 / 

* ‘ ‘ ‘ <im«. 


El Jiflinbre o sla mejor salsa, in del hombre, the 3 o«I of 
hunger is lAe best eatiee. , is nutnmlly more 

£1 alma de la muger es nato- sensitive than that ^man. 
lalnieiite mas sensible que 

. ^iV 

Exercise 21. 

Translate into English ; — ‘ ^ 

1, El tiempo es mas precioso quC el oro. 2. La 
caridad es paciente. 3. La ignorancia es madi*e del 
error. 4. Laprudenciaesmaspreoiosaquelaplata. 
6. Mejor es la sabidurfa que la hermosura, 6. El 
hombre teme la muerte. 7. Los hombres son mor- 
tales. 8. El oro es ^precioso. 9. Juan tiene oro. 
10, El dinero es fitil. 11. Pedro tiene dinero. 12. 
Iios libros son titilcs, 13. Esto ano la harina es muy 
(Sira. 14. La manteca es muy cara. 15. La cer- 
■reza es bneim. 16. La mueAe es terrible. 17. La 
Jeche es blanca. 18. Juan prefiere el vicio d la 
virtudL 19. Mariar no prefiere el error d la verdad. 

Pedro prefiere las riquezas & la sabidurfa. 21. 
El medico prefiere la cerveea nl vino. 22. La pru- 
dencia y el juicio son necesarios a todo hombre. 28. 
La paz de la sociedad depende de (on) la justicia. 
24. La plata es preoiosa. 25. Esteafiola harina no 
es cara. 26. La religion es nmable. 27. El oro e& 
raas precioso que la plata. 

Exercise 22. 

Translate into Spanish 

1. Time is precious. 2. Prudence is useful. 8. 
Vice is odious. 4. Money is useful. 5. Ice is cold. 
6. Sugar is sweet. 7. Virtue is lovely. 8. Water 
is as good as wine. 9. Life is not a dream. 10. 
Wisdom is more precious than all riches. 11. Bene- 
ficence makes us amiable. 12. Man fears not life. 
IS. She bas prudence. 14. Lucy found no books. 
15. Milk is white. 16. Wine is very dear this year. 
17. Gratitude is the soul of religion. 18. Wines 
will be good this year. 19. Forks are useful. 20. 
This year fiour is not dear. 21. Gold is more 
precious than silver. 22. History is (the) instruc- 
tress of life. 23. This gentleman prefers truth to 
error. 24. Prudence is better than money. 


KEY TO exercises. 

Ex. IL— 1. The judge spoke to bis IWends. 2, My mother 
is hungry. 8. Her man-servant is thirsty. 4. Her daughter 
has three spoons. S. Our maid-servants uecalpable. 0. T}>e 
book is mine. 7. The spoon is thuie. 8. The hats are ours. 
8. Jlyfathersawme. Itt.The horsesaiehere. 13. Thespoous 
are llielrs. 12. Tlie honses are mine, IS. The idiysicfan is a 
friend ot mine and hie. 14. He gave the book to a friend of 
ours. 15. Ha raised his hands. 16. She raised her eyes. 17. 
The man-servant has a hat in his hand. 18. My head aches. 
10. My throat is sore. 20. The painter took iiis hat and went 
to tlfe physician's house. 21. Mynephewraisedhishead. 22. 
You have your money. 23. The woman has your book. 24 
You wrote some lettois to your friends. 25. You gave tlire»‘ 
books to your female servante. 26. The piiysician gawjoa 
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. Biiuiy books. 27. The honses arc yours. 28. The liorBes are 
.yours. SO. Your books are good. 30. You foundyoutiRoney. 

Ex. 12.— 1. Ml amigo es noo. 2. JH madrc es pobre. 3. 
Mia amigos hallaronuiitesoio en el camiiio. 4, TaliaimaDO 

un libro en la calle. -5. Uu amigo inlo liallA un eombrero. 
6. ElmddtcohablAdsusaitugos. 7. Mihermaiiotienehsrebre, 
S. Su caballo es fuerte. 9. Todos mis libros son tU}*os. 10. 
Su criada tiene sed. 11. Yo Toy i su easa. IS. Nuestna 
criadaa son garrulas 18, Las caaas sou nias. 14. Ijis cUn 
ehaiQs son siiyas de clla. 15, Los caballos sou sujos de ellos. 
16. Tu caaa y la mia sou bermosas. 17. Ta madre j la inia 
tieuen prudeucui. 18. Tus hennauos y loa inios son muy 
pobres. 10. 8u& bernuibas y las nueatras sou toberbias. SO. 
Pedro es sobnno inio y suyo de ella 21. El pmtor ea amigo 
imo y suyo de 41 22. Una <9 iada mia hallo un sombrero mi hi 
calle. 23. EUa leiuiito las monos. 24. Pedro lerantdlA cabna. 
25. El ciiado tiene nii sombreio en la cabeza 26. £I la tomd 
, porlainano. 37. Ella le tomo por la mano. 28. La cabeza Is 
duele. 29. Le duele la cabeza de Pedro, 30 Mo dude lit 
garganta. 81. Elmedieole toin6elsombrero,yfu4dcasadct 
piiitnr. 32. ta muger les tonio los eombieroi. 33. V di6 un 
libioAsupadie. 31. VV. dieron dos eudiaros de platiasn^ 
cnados. 35. Sue litjas de VI', sou muy hermosna. 36. Lo^ 
bueyos son suyos de VV. 37. El ptntor le diud V. ties bodk 
breros, SS. Sua fiijbe (Te W. »flUBo6ei3ioe. SiT. ^sAetiaanas 
de V. son ainabibaireaa. 40. V. no tiene su dtnero 41 I 4 
niugernotienesulibio. 42. V noeseribloeortasasosarat^ 
,43. Tu padie es iico. * 

Ex. 13.— 1. The man to whom the Geimau gave the hats is 
s'ei^’rlcb and ignoiunt. 2. The judge gave tbe books to an 
English ivunter in uhoin the physiciau has much confidence, 
a. llie nvnicn for whom Peter mote tlio letters are wry 
beautiful and rich. 4. ThoapoonswhichUsryhaSiandiidiieh 
the f’renehinan fonud, aie nuue. 5 The streets of which tlis 
houses ase beautiful are ngieeable. 6. The houses of which Uiq 
rooms aio spooious aie I'eiy agreeable. 7. The man who has 
pTUdeDeeisverj'wtse. i. liiemanwhohaemnu^'hasaaxiet}*, 
ft Tlist which is impossible for man is possible for Qod. 1ft 
Thatvldoli Is newts not old. 11. Peter los'es that which H 
good. 12, Site knows what to do. 18. Tbe man does not 
know what to do. 14, Peter, knows what is good 15. The 
pointer does not know what book to read. 16 Site who is 
prond 18 not amiable. 17. They who love the truth are wise, 
18. Bliswhois not ngieeable is unhappy 19. The woman to 
whom Mary spoke is reiy amiable 20. Ho who has gold lia^ 
tnuclicare, 2L Ihc German gave two books to the inoQ whom 
John saw. 

Ex. 14.— 1, El medico es qulen escrilN'd la carta ^usT. lift 
2. LasEspaliolaaaonquienesdieronlaslIbTOsdFedio. ftlo^ 
mugeres d qmeues el jpez escribid 1 ei> cartaa son muy potees % 
iguoiuntes. 4. Ln Francesa i qiuen Fedn «ma es ntuyher. 
mosa. b, Ln Aletnona & quien V. vi 6 , me escfibid mucitas 
cartas. 6 . El caballo qne Juan vift y del cual Pedro haUft e^ 
^erte, 7.' El hombre ctiyo uomhre ea Jnau 1106 1 ml casov 
g. LAmugercui’onomlneesManamedtdtreslibios. 9. Jmtg 
did tres cucharas de plats & una mnger cuyo nouihre es Ibria, 
10 . El^ntoryel impiesorrinlerond Madrid, cn'cuyaciudo^ 
el {dntor luilld un tesoro. 11. La inoger quo es sobdrMa 1 ^ 
ignoranie e desgraciado. 12.^Los hoinbies que ttcneu diners 
tieneii cuidados. 18. La qne es posible para Fedjo es posll^ 
para Jnan. 14. El Prances tiene el tesoro qne el mddfcohalk) 
CQ la calle de la ciudad. 15. Mark sabe lo que es bueno. Ift 
El pintor tio sabe que hacer. 17. Lahennana del niddico nq 
sabe qUe conlprar. 18. Mis hennanoa no suben cualei libo^ 
compmr. Id, Loe Alemnnes no saben cual sombrero touiar, 
20. Ella no sabe cual cuchare tomar. 21. £)l que tiene snbi. 
duria tiene ^vuddncia, 23. £1 quo 'tiene prod^cia es sabSo 

I ' . ’ . 


23. Mi padre tiene tesoro qne sn eriodo liallb en la cindaft 

24. Los que 1108 dieron los libros son amigos nuestros, 25. In 

Ciudad en qne Pedro hallo loa libioa es grande y hermosa. 2t. 
El pintor Aid d Madrid, en cuya ciudsd las callSa son agra-' 
dablesy las casus hermosas,* ' ' 
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fCoHffiiiied Jhiro p 60.] 

VERMES (WORMS) (contiRiied). 

The representative of one of the families of sea- 
worms is the common sea^mouse (^Aphrodite), It 
is much broader and shorter thanmost worms, being 
of au oval form. That which is most atthictive 
about this otherwise inert and uninteresting animnl 
is the splendid play of colonrs which glances from 
the thickly set bristles which clothe its sides. The 
bristles are from their slinpe not only locomotive 
o^ans but means of defence ; for many of them are 
found, under tbe microscope, to be small harpoons, 
furnished with many barbs. These, h'ke the oar- 
bristles of other families, are capable bf beingwith- 
drawn into pits made by the inversion of the pnpillm 
on which they are set. , Lest the harpoons should ^ 
wound the skin when withdrawn, each is furnished 
with a sheath consisting of two pieces, which are 
mdeinto n split tnbe holding the retracted weapon. 
The common sea-mouse has two staUced eyes and 
three tentacles on its head. One great peculiarity 
of its stmctui'e is that its back is covered in witli a ' 
coating of felt composed of tangled and matted 
hairs. This felt covering is not continuous, but 
consists of pairs of plates attached to certain sog. 
ments of tbe body, the hind edges of the front 
plates overlapping tbe front edges of those which 
come behind. Theseplatesare movedup anddovm 
by muscles, which are. capable of erecting and 
(kpressing them. Since these plates arenotattached 
to all the segments, but are only appendages to some 
of them, while the intermediate ones are furnished 
with gills, which lie under tlie felt, tbe reader will 
obseive that there will be a chamber between the 
felt-like roof and the proper dorsal wall of the 
animal. In this chamber the delicate gills of the 
animal are (protected from being bniised,andfresh 
filtered water is supplied to them in the following 
manner. When the plates are slowly erected, or 
removed from tbe back, water flows through their, 
porous substance, and when they are drawn rapidly 
down, tbe water is forced backward along the whole' 
length of the back, laVing the gill fringes,' and 
passing out behind. 

The animals we have hitherto described. ore 
grouped together under tbe title Ermntia, or 
wandering animals, because they are capable of 
locomotion ; but other families occupy protective 
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tubes, made of particles of sand glued together, or of 
compact carbonate of lime. In accordance with 
this mode of life, all the feelers and respiratory 
organs have to be crowded together around the 
head, which alone projects from the tube. 

Tlie conrmon earth-worm has no external gills, 
and instead of closc-set bundles of setm or bristles 
which act. as oars, it has only eight thom-like 
locomotive organs on the sides of each segment. 
I'hcse can be protruded or retracted, and the animai 
makes use of them as holders to prevent one part of 
the body being dragged back while the other is 
drawn up to it by muscular contraction. 

The leech is the typo of another largo order* Its 
skin is perfectly smooth ; and, being deprived of the 
means of progression enjoyed by its neighbours, it is 
compensated by having at eacli end of its body a 
sucking disc, by the aid of which it moves about. 
In it the body cavity is obliterated, for tlmugh the • 
main tube of the stomach is small as compared with 
the tube of tiie body, and septa unite them as in 
other animlata, yet this tube sends forth lateral 
pockets, which swell outward till they come close 
to the skin. 

The use of the leech was so uidcly recognised that 
the demand for those animals was vor)' largo, and 
a number used to be imported into this country 
, annually. It is difficult to cooceive of an animal 
better suited to the surgeon's purpose. It makes 
a puncture with its tbrec compound teeth shaped 
like the letter X ; and this is of such a nature that 
while it admits of the free flow of the blood while 
suction is going on, yet but little drains away s^ter- 
wards. Again, the creature always fills its^f to 
repletion, "though its stomach Is, of course, of limited 
capacity, so tliat a certain number of leeches applied 
indicates a definite amount of blood abstracted. 

The class ilnnulata may be divided into orders 
thus : — ■ 

1. of which the leech is a type. 

S. Oligo(^i<ria (with few bristles), of wiilch tbo earth-wonn 
is a type. 

S. Polyehertu (with many bristles). 

o. Tubiwlir, of which the serpnla is ti tvpc. , 

• jS. ifmiTtita, of which the lob-worni and Neieisaie types. 

. ROTATOBIA. 

may notice at this stage &. class of animals 
whose relations to other classes are difficult to 
express. As we have before stated that it is 
quite impossible to place the whole array of 
animals in a single line according to their grades of 
structure, the reader will not be surprised that we 
have to break off in the midst of the description of 
p definite and well-sustained series of animals to 
treat of a class which cannot well be inserted into 
that series. The class referred to is called Eotatoria. 
The animals which compose it aie decidedly inferior 


in complexity of structure to the animals we shall 
have to describe as coming in the nest order to the 
Annulates, and also in many respects inferior to 
the Annulates themselves, and yet they seem to 
lead up to a class of animals called Crustacea, which 
are as decidedly of a higher type than the worms. 

Ti)e Rotatoria were first classed with the Infusoria 
by Ehrenberg. This classification was not to be 
wondered at, as all the rotary animals'are micro- 
scopic, and they are often found in infusions of vege- 
table or animal substances in water, Their outward 
appearance is also not unlike that of the higher 
Protozoa, and they moTO about by the same means 
as many of these do— that is, by means of the 
vibrations of closely set, fine, short, delicate hairs, 
called cilia. Tlmse cilia are so named from the 
Latin cilivniy “an eye-lasb.” The cilia in the 
Rotatoria, instead of being scattered all over the 
surface of the animal, as in Paramecium (a proto- 
soon), or in the Turbellaria, are confined to fiat, 
convex lobes, situated round or near the mouth, 
whose edges they fringe. WTien the animal fixes 
iteelf, the motion of these lashes brings food to its 
mouth by causing currents of water to pass towards 
it ; and when it relaxes its hold, then the same 
motion causes it to progress through the water 
tmuch in the same way os a screw-steamer is pro- 
pelled. Some of these animals have the lobes all 
united into one circular disc, and as the motion of 
the cilia is so ordered as to oause the appearance 
of a number of successive waves, following one 
another round and round the circle, it was once 
thought that the disc was a kind of cogged wheel 
whirling rapidly about a fixed axle. Hence the 
name Rotifera, or wheel-bearing animals, was given 
to them. If this bad been the right explanation of 
the motion, it would have furnished an instance of 
a locomotive apparatus .met with nowhere else in 
the whole animal kingdom. A little refiection con- 
cenung this contrivance led some naturalists to 
doubt whether it really existed. Of course it is 
essential to the mechanical device which we call a 
wheel that it should be entirely disconnected with 
the axle upon which it plays, otherwise it could not 
revolve; and yet it is essential to all animal 
structures, especially to these employed in loco- 
motive actions, that there should be an organic 
communication between them and the organs of 
nutririon, by means of which liquids can be sent to 
supply the waste caused by vital actions. This 
liquid must also be sent in such a way as not to be 
lost or wasted in the transit. It would seem, then, 
that the mechanism of the wheel is inconsistent with 
animal organisation. These considerations led to a 
fresh study of the so-called wheel-animalcules. It 
is almost needless to remark that the separate cilia 
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fiction of the cilin gives rise to aa optical Qlssion, 
by which tljc appearance of rotation is maintained, 
wbilo the organ on which tho oilia is sitoated 
icmrdna stationary. This view is supported \iy ob> 
sening the same motion in those nearty^nlBcd 
creatures, members of the same class, whose discs 
aro not circular but divided into lobes. In these 
species it can be seen that the lobes do not 
participate in the revolutions, The way in which 
this optical illusion is effected trill be best seen br 
reference to the illustration (l^g. 2G, VI.). From tins 
it may be seen tliat if the cilia are defiected from 
the perpendicular only in one direction, and that a 
number of these act together, so as to ctoss one 
another while the down-stroke is given, it will ^vc 
rise to a number of dark points where the oiCfssiDg 


petition s^rntcly and Mowly, the eye cannot trace 
their motion. This method of explanation is ren- 
dned more probable by the fact th.at these aquatic 
creatures arc usually examined under the micro- 
scope by means of transmitted light, and hence 
anything which cuts ol! the rays of light at a par- 
ticalar point will catch the eye and bo followed 
by it 

These dlia are found so v’ory generally throughout 
tbe range of the animal seiics— they arc plac^ on 
such different parts of animals, and appli^ to such 
diffoent purposes— that it is as woll to give some 
Httie time to tho consideration of them. IVe ha^c 
already had occasion to mention them as covoring 
the body of some Infusoria, and being applied to 
locomotion. Tbey are also found on the inner (as 
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.well as 'the outer) vwall of the Coelenterata, and 
there cause a circulation of the fluid in the stomach. 
They are set on the combs of the Otenophora, and 
in bands-on the larvm of the Eohinodermata, and in 
these. situations they are swimmingsorgans. We 
mentioned them also as set on the tufts of vessels 
called gills intheAnnulateSt and we shall find them 
again on the plate^like g^Us of Lameilibranchiata, 
and in these 'positions they cause a change in the 
estemal water, and so subserve the function of 
tespirntion.'. In the human subject they cover the 
'membrane of >tiie nasal chambers, the trachea, and 
the tubes leading to the lungs, and are oontinually 
employed to bring up the mucus which would else 
.Choke tlie passages. In all these cases, and in a 
thousand more which might be mentioned,- thdr 
'tfetion, tliough applied to different purposes, is 
essentially the. same. Their motion always creates 
oh appearance of waves moving along in one definite 
direction,' and never returning. It is very easy to 
attribute motion to ciliary action, and, of course, if 
the action be capable of driving liquid over the 
surface, it is also able to move tlie surface npcm 
which the oUla are sefi and the animal with it when 
that animal fioats in liquid ; but it is not an easy 
' thipg to explain the method of this action, 
we. say. that the ciroulatioh in sponges is mdntained 
.\>y the- ciliated chambers, the cilia of which wh^ 

' the waier in one direction, we are repeating what a 
multitude of writers have said before us, but we by 
' no means explain the' motion. If a switch be passed 
violently backwards and forwards through air or 
, water; it creates' a commotion, but it has noten« 
dcncy to move the air or water, or the hand which 
holds it, in any definite direction. How, then, do 
these minute switches effect their purpose 7 Why 
does 'not ^e effect of the motion in one direction 
exactly counterbalance the effect of the motion in 
'the other 7 The writer conceives the following to 
. be the explanation, for which the reader will be in 
some measure prepared by the remarks ^ready 
Inade on the ciliary action in the Rotatoria. Suppose 
we conceive of a number of upright rods set ou a 
membrane in’ a line corresponding to the line of the 
'lesuliing waves, and moving in a direction at right 
, angles to this.orin the direction of the waves caused 
‘by Ihem. If one cilium or rod act alone, beii^ 
rapidly brought down,’ the liquid will be thrown, off. 
•fromif s sides to the right and left, the more obliquely 
in proportion to the rapidity of its motion. It will, 
make its way by splitting the fluid, which, being 
thrown off laterally, will finally unite behind it. 
But suppose the ro^ on each side of this single rod 
ate in motion in^ a parallel direction at the same 
'time, then It comes' In contact, not with stagnant 
water, but with the conjoined stream thrown off by 
, 1.52 
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.these, which furnikes a greater resistance than if 
it acted alone. The water thus impinging on the 
central rod will be-prevented from readily uniting 
behind the other two' ; so that the vacuom'Will be 
filled up, not by tlie water-which has passed through; 
the interstices of the lihe of rods,! but by fresh 
wate^ which flows in frombehind. In other words, 
when the clUum acts alone, the resistance it meets 
with is in proportion to the section of the rod 
itself; but when it acts with its neighbours, the 
resistance is little short of being proportional, not 
to the sebtion of the several rods, but to them and 
the whole space which lies between them. This 
apecniation seems to be confirmed by experiment ; 
forif a-sheet of wiregauze be passed rapidly enough 
through the water, it is resisted with almost as 
great force aa if it were not perforated. When fine 
sand'is thrown out of a balloon in rapid descent, it 
appears to fly riolently upward, although the 
resistance opposed' by the atmosphere to each 
{article in relation to its weight is small as com- 
pared to that offered by the Imlloon in proportion 
to its weight. According to this theory, then, a 
number of cilia are depressed in concert and'.so 
create a wave, and - only rise slowly and separately ' 
after the wave has passed on, and so assume an 
erect posture ready to propel a fresh wave at a con- 
siderable distance from the one which preceded it. 
This conforms well with the appearance created by 
the cilia both when they are used to pass liquid 
over their surface, and when they are employed ns 
locomotive organs. This partial explanation leaves 
entirely untouched the problem of how the cilia 
Ibemselves.are set in motion. The cilia of the 
B(^toria seem to differ fromithose of most other 
animals in being under the control of the will of 
the animal. ' 

When a better appreciation of the action of the 
oilmry fringes of these animals was attained, the 
name Rotriera {WIteel-heannff e^imalotdes) was 
changed into Rotatoria, or rotary animals ; other 
details of their structure show them to be much 
more highly .organised than the simple Protozoa, 
which inhabit the same waters, feed upon similar 
fool, and are moved by a like agency. The females 
have a definite alimentary can^, complete from end 
to end, and in some this canal is of very complex 
stmeture. The animals are transparent, and admit 
of the examination of their internal organs while 
alive; and to md in this examination, Ehrenbei^^. 
placed some indigo, in an extremely fine state of 
division, into the water where they werei He had 
the satisfaction of seeing the little opaque particles, 
moved by the ciliary currents, swallowed,^ and pass 
Ibrough the whole length of the alimentary canal, 
and thus make -it more distinct. , Immediately 
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bplow tlip giillyt, In foiiio (n<» in Ibo Xotommnta of 
our illuMnition), is ini cnlurKP'! oliunibcr, furnlf'lMul 
wiili n (liMilnry uj'pnraliis, wlilclj foun its intiTiiul 
positinn is cJillpd a pin-inl. in (ho Nolomuwlnllu* 
dental apparatus eonkists of (wo tpr(!v,om* siluali-fl 
oil each siiloof a. ootitRii lixod tooth, niul pbyinfj 
upon it ns iln> liannnors of (wo Warksnulhs fall <m 
an anvil, llelow Dir Is a jrlohuiar oroloii- 

Hali'd sloiuaoh, wliloli is sHw'ei'di’d in SKmo s|>o<*u*s 
hv a narrow inlrs(ini',iiii( in (lie one iMdim* ii** wnK 
al once in a olon«*a, fium wlilrli the «*xil Is at (lie 
forked tail end of th<‘ nniinai. Itound ^laials, sii|v 
l>osed to have a di('<‘st|\e funelinn. empty lliem* 
Mdvfs into the fore.part of the stomaeh Kioia (he 
rloara two windlaiJ diirts pass an, one ♦»» eaeh smIo 
of these, ninl n‘pri*sp|il the w:i1er*\aseuiars\stem. 
Oa these duets, fastened hy short sfaJh*., .nri* soiae 
little hiiltnndike orjrans. \Thieh are kept in rapid 
vihnitinii, and aid In the exeretor)’ fniielion The 
outer wall of tin' animal is ofii n of an intlexilde or 
sli;;htly (lexihle tnalerial, whieh mar i*e r.iltid a 
shell. Tills pri'serxes the tl.i*k-'hj»{«'d IhuIv In it? 
ordinarj* dlmensi(.ns, and piu** oriiria (•» iiut'elrs 
whieh run to. and e.ui ri'tr.iet liii»» the sledl, the 
dUent one etid of the liody. ami aho the hir»fps 
hy which (he antmal altaelies itself at the otlev 
end. The Inmliurt of ili<’se en-atun*' Is usii.dly 
ilMded Into ritips, nhieh. topetloT with the strue. 
tore of (he stomaeli. sluiw .nn npjironeh («i the 
(’rnstaeeaii l.\js’ Of idl the Jlotlfers iVihU'a is 
(he «lose.sl (<i the C‘ro«(.ieea 


G KnMAX.-XXXVlIJ. 

(1 < I- •'.! 

I’AitAinCfM.s ol‘ Iiinina'i.Mi Vi:i»is (rie:fh.‘y.f) 

2 c(Irn. h» he ohUijf! 

Inr. /VeJ 0.1' fk’H, ta frilfl, <r fk'U . r-ir f.’ttfT if^rf,!|i, 
fa fcllrn — J\u! .'S- f.-'in. tu fkllirit, <r f.ttif , r.\z f.-!litn. 
itrfcU«r(,r«wllirn.-/’re« IW/. trnfclrtt 

Srfdl(.-~/Viiy» 3.}. l-uif .uffllt, uir ^lllca <fu:it -I't:* 
Twp. fcKcii , ivit iralrn f.'[lfn •/’.'/ J\rf S.*. 

•I'frtf grffKi (mI<ii , nu ivnt<n .-tMti (-iWr. 

.Srn. yVe«. 3 rf* fflh. tu frltf/l, tx fdlf ; mr fk*!lfa. iJr 
fflhl, fu ftlltn,— i'lMf, .Id. fctlK, tn fcUliil. rr f;(|it; icu 
fcllnn. i(ir fi-Iliri, fa frlllcn. “-VVeii, iVr/. J.l* joVtlr ; 
Uir I'arm ^feUt —J’Iiijk 3 rf> Uin gaVUi ; irir f.'.i(ni erffUl, 
— J'lit. /iJiM, Srfk irrrt* (rll<n; wir irirtm frKrn — '/’i.;. 
JW/. 3«i« n-fttf -vfftli ^.d'fn : kit Kfttrn nfFrfSc hha. 

COND I'nt //'ip, 3 [li iviiriT iclloi ; KIT icurtrn fcttrii 
—/•'lit. Perf. 3 rfi tt'jTit grffllt KtIth; wir kurcr crf»l(t 

I.ST. Pm. SpWth, (o !»n ohliped. — Pfrf. (VrfcKt 
Ijal'fn, to linve licen ohlipcd. 


PAtiT. Pm. Sclifiit, hplnp ohlljred.— C'tftia. 
ohliped. 

llcMAliKii ON cKf ti.—The primary and pre- 
valent Use of felUn is to Indle.'He ohHifiition or 
riniiinai)if, What parlimdnr word nr I'hmse shall 

Ik* ejnployi'd to translate {t, in niiy pi>en e.iso, niiis; 
Ik' deicTiiilmsl hv rireiinistanrf's. Tlvj follov.-ln^ 
muonples will Ih* MJilielent (o^hotv ihh:-. 

ffu ffllil tat thill, thou ar! f»» (i,r /art toitimiulol 
to) do that. 

Gr fplt kV^cll. he h t» (i’.e , is Itiihla' to) po, 

'i-tU tit" ft ’ »re/ J tit lijive it .’ 

S'!/ oIctK ffti cirfkttatot Kfittn idn. the (livt 
(or rrpi>rtr‘f) fe h«* h<”i(r'n. 
iIk fXha i!*?. r.i.tl (clotut \i»n are 
(or mlriitffil) net (o ha\e offend.sl lihii. 

2 ila« f.*l( tcT -t'la’ what e,c,*j;.f the }ial J 
iilhan fc l.Miiiar. (flla. ff r.iU t« iim fsjoi, if h^ 
AouU i‘i>:n<', 1 n ill tell Idm so 
.*N) will) an iiiliiihive nniler'tiwv]* Slta* f.Il i.f* 
wlnt <.'/•* /fe{ife)-' KJlf(*Jlt,itf what 5fy(:iVV/ 
tiiat ? (t r.. siipjiljiiip faff, n’/.ijf htfmt tttf-ft) 
Gr Kof ri.^^ Kit ft Kui: |f!l, he ihvs net know 
what (o do 

Ceiefp fe 

lNr>. Pm 3(t' 11(0 t:i r.ofi rr indi Kit tie’rn. itr 
rifi, faK*"tp.— /'Off. ,’it Kj'tf, la nufnft.fT K"fif . H't 
Ki'ftf jVt K j'tfl, f.f irfvOr — /Vri 
KIT te.ir. .si- lutr orKiifl ; ttir hiin 

wra*'!. /'{■'. /•' p. 3.1 KfiU Ki"rn ; tsir t-ftstr n'''’{n.— 
J'i'f Prr/. .V ipfttf iffKKft t dm ; uirKtrstR rfs-ithh*- 
J^rii J'res R e'f. ta mf <t|. ft Kit^( ; v.it r.‘'"n I'-i 
Riut fifKififR. -P.’p. 3,t M'!tit.(*ir?'’'jffl.<nti**f.'; Rit 

K.'im itrnfttfi, f.fKi'fttr - Pm /Vrt’. 3,br*‘{Jie"5M: 
Kir litn; jo?"*!.- /V-o. I'.dif feiit'’!; wit tJiic*. 
k^fn5.«t - J’f!. It‘ p, 3 .I’ p.fKf tiiKfi* i Iff MTtfff Ki*8r — 
I'vf Pff. r.ir r.fitra Ide"* 

l*oM) / Vr. 7’ ■;». .'kl KiKf iiiera ; r ir Kfrirff KS'V. 

Pf-f /..I Kiiitf s'lR'n’i titfa; r.ir n-ntfff f'r.sii 

r.'Wr 

ImI'. /’ft j 5ih'”f (mi. Kir* ft; hi”fa r.ir. Kifa (dt). 
Rtftja fif. 

Ini'. Pm. UPirtr, to know.— /Vrf^, tV{--*jrt fif.-r 
to hate kiKiien 

1’akt. Prfi. SSificrt. knowing. — /’<?«'. C'fKuft, 
known. 

SltftlcT. fi* If ?-i7/fn?. 

Ini*. /Vi'f. J.l' Kill, t'j Ktim, tr uill; tnr rdlfff df 
KfUi. fit Kfltfn.— /1i/.‘. 3S' P.r!IiMijn.'I|iffl.trirk''llf: K-r 
K-ilirn, it-r Krllta. fit wrllitn.- ~Pm. P,-rt'. 34- (•ate pf:tr!U; 
Kir (‘aftii ^firdll. -/Viiy. r^ite crT-rKt ; kU faitrs 
Snr.'Ht. — /V. Zryi. 3^ Ktri Krllrn; Kir Kfrtfff K.*tl<5. 
— /V. Per/, 36 Ktrtc ^nrdlt fafcR; kIt KfTtfs 
(.rtca. 
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t “ . StTB. Pm, Stl ttjotlc, tu woRcfl, <t iwottc ; riit roofftn, 

»it tDoIUtn, ttoKtct) jtc wcUten. — Pres. Per/. 3^ ^aBe 
Sen»^^t;. wit l^atrn ^kcdTU. — Piup. 3^ BAtte getooKt; 

> ivir l^AKcn Imp. 3^ nnbe »)o((tn;'ta>tc 

« , wcrttn ttjot&iu— Pej/, 3i^ nxrte attoollt ; tmt 

, ,,' ivctbtn attsoUt f](^en. 

COND. Fiit. Imp.^ 3($ toiitbe htoUcit; nit niirten 
mUm. — Piit; Per/. 3cf> wfirte gewoKt ai* 
aDrtKti a«n)ont 

'• Imp. ,Pm. SBoIic, aotfct. 

. IwF. Pres. to be willing.-— 

' ^aUa, to have been willing. 

' Pabt. Pres. SSoflenb, willing.— ^taoKt, willed. 

‘ . Remabkb oir SBotlen.— iIBcUen Implies future 
;wr^Wfi»thns:— 30 wiK gc^sit, I mil (to) go, 
.^Jttr/wwflistogo. The expression of mere futurity 
wohld be, 30 attic gt^cn. Kindred to this Is another 
signification of aotloi, as :— (St witt bi0 gcfcBm 
. ' he .wills to have seen you ; that is, he mil have it 
(or aj^rms) that he saw you. 

■ Examples fuhtheii illustbating the Uses 
; . OP THE PBEOEDiyo Verbs. , 

.30 facitf ti t^un. I am allowed to do it. 

• Mtfie lop^t gcf0e5<n. It might easily happen. 

. 2)u <1 mis fwlttn. ' You need only ask for it. 

^ (Sr faua toclcc U\vx no0 He can neltUet read nor 
f0teiben. ‘ write. 

- 30 ffltm mi0 irrtii. I may be mistaken. 

30 fonnlc i^R iij^t tcrfic^tn. I could not understand 
him. 

, jlrnntn ^ic ^eule 2^ JOQ come to me to* 

fonimcK? day? 

30 mng Ia 9 tii0t. I do not like that. 

30 mp0h gten n>if|en njlwid I should like to know 
. ' cfl tft.; what o’clock it is. 

30 nir0te nt^l ettuofi lavou I should like ,to have 
Batcn. some of it. 

(50 nwg fcln. It may be. 

30 W50tE lieter. • ^ I had rather; I would 
rather. 

■finogetyfangcIcBeJiV ’ Long may he live I 
30 ni«H <0 0»ii. . 1 must do it. 

' Grniiisteii0ft{itc0iBctcagcn0 He would.be ashamed of 
fAdmen. - his conduct. 

SnuStc cs nt0tfo fommcit? Could it happen others 
' . ' wise 1 

Sent! i0 flccBrn mftflc, wuebe If I hod to die, I would 
, 10 «0 m0t tBmi.- ' not do it. 

' 30 njoUtc geme g0tn. I would willingly (ia, 

' • ' ■ would like to) go. 

■30 toin lu geBen. ” .1 will go on loot. 

30 .u?oHte, , InB wic g0eii I was for Our going. 

' •• (tfllten. 


©e frifc« f 0 cei&eR. ' You' are to ‘write. 

SB«0 foil fcflt §eifen ? ■ W^t does that mean ? , • 

(50 foU fi 0 2 ugctc<ig<n ^aBcn. It is said to have haj^ ' 

, ’ pened. 

S)n Jtunig fuTt angtfommen The king is said to have 
frin. ‘ ' arrived. 

flStttR « mwgtn flnBtn'fettU. If he should die to- 
morrow. 

SBtnn Vii f» fein fofite. If that should be so. 


. PASSIVE VERBS. 

The passive voice is formed by adding to the 
auxiliary werbeti, to become, through all its moods 
and tenses, the past participle of the main verb ; 
thus— 

nmic. ACTIVE. nmic. passive.. 

Pres. 30 loBr, I praise. 30 weebe gdoBt, I am 
praised. 

Past. 30 toBtc, I praised. 30 nuebe gdoBt, I was 
praised. 

iVtf«.\30 ^aBe gdoBt, I have 30 btu g((oBt toorben, I 
Per/. 1 praised. have been praised. - 

Plvp, 30 gtloBt, I had 30 nnr gdoBt nocbeit/ 1 
' praised. bad been praised. 

Fat . ) 30 wm loBeft, I shall 30 tutebt gtloBt tonben, 
Imp. i praise. t shall be praised. 

Fut . ) 30 tvftbr gelobt I 30 tverbe gtloBt tvorben 
Per /. ) , shall have praised. fein, I shall have 
been praised ; eto. 

It will be noted, that wherever the past parti- 
ciple of the main verb (as gdcBt above) is joined 
with tlie participle of the auxiliary, the latter is 
written ttjorbcii, not gttoetbett, whereby an offensive 
repetition of the syllable gc- is avoided. Some- 
times ivvibcn is altogether omitted in the past 
tenses. 

The German, by confining ittctbtn with the past 
^rtioiple to the expression of pasnvity, and using 
fciji when the participle is to be taken as a mere 
adjective, has a manifest advantage over the English 
passive. Thus, if we wish to say in German, he is 
feared, it will be, ®t i»irk gEfftr0t(t. If the intention, 
however, be merely to mark the state or character 
of the person as one whods feared — that is, whose 
character or conduct inspires fear generally— the 
German will be, ®t Ift gcfiiir0tet, he is (a) feared 
(man). The form of expression in English, it . 
will be observed, is the same for both ideas—" he 
is feared.” v 

The Germans, however, employ the passive form ^ ‘ 
far less frequently than the' English. They prefer 
other methods, thus: — SJittit fcigt. one says (is., itis 
«H'd) ; ®cr ©0(u|Tet ^nt il0 gefunbett, the key has been 
found. 
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Pabadiqm or A Passivb Veeh. ' 

®elo6t «ctbcn, to Je praised. 

INDICATIVE aiOOD. 

PBISEMT. ' PAST. 

5. 3^' J»eilc gcloit, I am S. 2<^ miirt* grfrtf, I wts 
pndsed. praised. 

S)u niifi getctt. 2Du 

Or Witi gclrbt. Or mttt geloGt. 

P. SBir retAcn gcloit. P. 2Bir wutStn gttolit. 

3^t wcrtrt gdrtit. S^r ttuttet gtloftt. 

@u tocrbrn griotit, @ie tuutrcit g(1o6t. 

PHESEST PHSPECT, PLtlPEaPECT. 

5. 3<^ tin geloit wurtrn, I S. St^ ttfit g«Io6l I 
have been praised. had been praised. 

S)u (ijl gcicit toirtcn. Su ttiarji gr(o6t tombm. 

(lr1f}gtIi}f>t»ott(n. St nnr gtkfil nnttn. 

P. SBir ftnb gcToft niottcn. P. SBir iDiirm grbbt noitm. 
[cib gctrbt tsotbeti. 3(t gdott Moiten. 

€ie jltib gdobt notbcn. ®it nann gclobt 

FUTURE :>tPERPECP. PUTUr.E PERFECr. 

S, 3^ tuertt gdobt Tonben, I S. 3c^ ncUe gdoSt ivcttm 
shall be prmsed. fcin, I shall have 

been praised. 

!Dtt tuitj) gclobt trerttn. 2)uieit|lg((obtn>tnttR|tttt. 

Or nltb gctobt n<tben. Or toiib gelobl tBorbra fttn. 
P. Sir U(rb<n gctrbe nrtbnt. P. Sir ncrben gdobt twrttn 
fciR. 

35r »nb<l gclobt wcrtcn. 35c tuerbtt gdrtl rwbrn 
f(in. 

@l( tottben gcts'bt ntrbrn. @ic ntnm gdoM notbrn 
fdn. 

SUBJUTTOTIVE MOOD. 
rtlESEST. PAST. 

S 3^ iwtbe gctoH I may 3. S<5»ikrbcgda{it,IiD^M 
be prmsed. be praised. 

iDu tonbcfl gdobt. !0u wfiibefi grfp(t. 

Or ncrbe gttcbt. Or niurbc gtfcbt. 

P. Sic nccbcR gclobt. P. Sir nlkcbcn gdobL 
35c ivcttct gclobt. 35*^ loiiibet gdobt. 

@i( tocrbcn gdobt. €i( toiirbcu gdobi. 

PRESENT PERrSCT. PLUrERFECT. 

8. 3<5 gdrbt uiocbtn, 1 3. 3<5 tV'lrc gc(obt n»il<D, I 
may have been might have been 

praised. praised. 

iDu feu^ gelsbt tvotbcn. .Su loArrp grfobt imtcR. 

Or fci gticbl norben. Or nice gdobt toorbca. 

P. Sic fttn gclobt workcn. P. S« toArcn gcfebt wnben. 
S5r ftict gclobt norbcn. 35c nSrct gclobt n»ibfn. 
@ic fcien gclobt toocbcn. @i< nnrcn gclobt 

FUTURE lUPERFECT. FUTUBC JCTFECT. 

8. 3<5 toerbc gclobt ninbcn, 3. 3(5 trcrbc gclobt mocbcn 
(if) I shall be fein, (if) I shall have 

^ praised. been praised. 

S)u netbefi gclobt ncrben. 0)u nerbeft gclobt noibtn 
frin. 


Orbeibe qetobi netben. ‘ Or nerbe gclobt' norten 
fein. 

P. Sir ncctcn gclobt tunben. 'P. Sic nerben gclobt toorten 
fein., • 

35r tocTbct gclobt netben. 35r nerbet gdebt lourbnt 
ftiii. 

0U tocibcii gclobt ioerben. Sit n'ccbcn gclcbt hwrbcK 
fcIn. 

CONDITIONAL MOOD. 

PTTttJBE IVPERFKCrr. FUTURE PERFECn. 

8. 3^ nflitt gclobt teetben, I 8. 3^ nfirbc gclobt notben 
should be praised. fetn, I should have 

been praised. 

Ibu nfitbcfl gclobt nttbcii. 3)u tointcfl gclobt notben 
fetn. 

Or niirbe gclobt nerben. ‘ Or nfttbe gclobt norben 
fein. 

P. Sir tsftibcn gclobt nteben. P. Sir niftcrcn gclobt norbcti' 

! .fein. ' 

35r toArbet gcltbf luctbcn. 35v nuebet gclobt noeben 
. ' fein. 

@ie tuutbcn gclobt netben. ®lc nurben gclobt tsoitcn 
fein. 

liirEItATIVE -MOOD. 

PRESEKT. 

Sinj}. Scibc (bn) gclobt, be (thou) praised.^ 

Srtbc cr gclobt, let him be praised. 

PluT. Sttben nir gclobt, let us be praised. 

Serbet (i5t) gclobt, be ye praised. ^ 

Stttcn {it gclobt, let them be pndsed. 
IVFlSmVX MOOD. . 

FRESCST. Qklobt netben, to be praised, s 
PERFECT. CJcTobt nirrbcn fein, to have been praised. 
FVTURa Scitni gclobt irerben, to be about to be 
praisod. 

PAETICIPLE. 

PAST. ®clobt, praised. 

BBFLEOriVB I’ERB.S. 

A verb is said to be rejleetive when it represents 
the subject ns acting upon itself. '^Ve frequently use 
the form in English — He deports himself wdl; he 
ietkouffkt himself; they hetook themselves to the 
woods— where the subject and the object, in each 
case, being identical, the verb is made reflective. It 
is manifest that any active transitive verb may thus 
become a reflective verb. 

Stiictly speaking, however, those only are 
accounted reflectives that cannot otherwise be 
used. The number of these in German is much., 
larger than in English. Some of them require the 
TedproB.il pronoun to be in the dative, but most of 
them govern the accusative. ' Thus (with the dative), 
3(5 bitbe mir nic5t tin, I do not imagine; (with the/ 
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accnsatlve), 3^ ^ Ani ashamed. Faither 

examples are the following 


WITH ,TBB DATIVD, 

fliimaEieK^ to presume, 
usurp. \ , 

.au 06 rbingen, to make 
a condition. 
clitBtircn, to^magine. 
@ic^ Setraiun, to dare. 

to flatter 

. oneself.-' 

'ootnt^mtn, to propose 
to onesell 

@ic|i ttfiijlctien, to represent 
' to oneself. 

nnbETfpccitcn. to con- 
tradict oneself. 


WITH THE ACCUSATm:. 

®t(|i Aitfi^i^cn, to prepare. 

fiugetR, to intimate. 

kbRiifin, to thank. 
@K^ Betcnftii, to pause, ‘to 
' think. 

B^JeBcn, to repair to, 
to happen. 

ie^dfeit, to put up 
until, to make do. 
fetuen, to rejoice. 

tciteifei^K, to resist. 


'Since the action, of these verbs is confined to the 
agent, they axe rightly regarded as intransitive! 
fer tlie verb'and the pronoun under its government 
are to be taken together as a single expression for 
intransitive action', thus feeue I rejmee 
vigself (that is; 7 rejoice or delight in). 

‘In like manner leBectives often become the 
equivalents of passives^ as:— ^Dcc ©qiiufTct ^at fiq» 
^(fuRten, the key has found itself (that is, the key 
Ufmid, otjias been found), etc. 

In some inlitahces a verb is found to have, both 
in the simple and the reflective form, the same 
signification, as 3rien, and ©iqi incii, to err, to be 
mistaken. , 

It is worthy of remark also that some transitives, 
upon passing into tlio reflective form, undergo some 
change of signification. Thus, from Bciiifcit, to call, 
comes fi(^ twKfen, to appeal to. It is generally easy, 
however, in these cases, to account for such changes. 
The following are additional examples 
fflekenfetj, to think upon. Brbcnlen, to pause, to 

• . think. 


to assign, 
iiinben, to -find. 


UfiTcl/tcn, to fear. 

Gillen, to guard, 
to make. > 

Sttflen, to place, 
^eraulitfortett, to |!inswer 
for. 

Qlcrgt^en, to pass away. 
SSttlAffcu, to leave. 


@4 to be con- 

tented with. 

©iqi fiiibcR {m «hva4), to ac- 
commodate oneself to a 
thing. 

©iqi ffln^ten, to he afraid ot 
to beware. 

©iq* maqidt (an ((toad), to set 
about a thing. 

@tqi fldfeit, to feign, pretend. 

@iqi temntiuoiteR, to defend 
oneself. 

©kI vec^clcn, to commit a 
. fault. 

©k^ ici’hjfen, to rely upon. 


'PABADISM op a REPLECTrVB Yebb. 
©ic^ freuen, to rejoice, 
INDICATIVE irboD. 


pncscKT. 

i6u 3($ fitue miqi, I rejoice. 
S>u frtnfi btq>. 
fieut fi^. 

P. SBw ftcutu wt. 

3^ freut furfj, s. 

©ic heutu 

P&ESBNT PERrcCT. 

S. 3(^ ^ntt gefttut, X 
have rejoiced. 

SDu t)afl gefnut. 
liat 

P. iOitc im8 gtfrtiit. 
3^ gfftint. 

©le ^aBeu ^vS) gcfuut. 

FUTURC IStPERFCCr. 

B. 3<^ ttnbt niict funra, I 
shall rejoice. 

2 )u ioit|l tii^ frriicn. 

Sr tuiib flt^ frtiieit. 

P. f!Dit mcebcR uns fteueit. 

3(r tvnbfi tu^ fr^urn. 

* ©le tefrtm [14 flciicn. 


PAST. 

8. 34ffeithi»i4,Irejoiced. 

S)u fceutejl biqi. 

. ®t freutt fl4* 

P, Sit fteuten ims. 
3pr'htuhl eu4' 

@te fceutcit flqf. 

PbUPRRFECr. 

8. 34 X 

had rejoiced. 

IDit bi4 gefnut. 

St '^AtU [14 gefietir. 

P, Sfiir l^attcn iind gefnut. 
3§t ^ohct (u4 gcfrtKt. 

©k $athR {{4 gefVeut, 

mUBE PERFECT. 

S. 34 netbe nii4 gefeeui 
^Aten, I shall have 
rejoiced. 

!&u ttirfi bi4 gefttui ^Attn. 
(ft bpirb [14 gc^cHt 
P. SQic nerbdt uns gefreut 

3l^r iverbtt tu4 gefwut 
(aten. 

©le lucrbeti r*4 
^Attn. 


KEY TO TEANSbATION PROJf C®RMAN (p. 55). 

> BveOK and POLIDORI. 

As Lord Bjron IilmBolf relates, the following conversation 
took place between him and Polldori, a very vain Italian 
physician, during a journey on the Rhine. ‘'What enn you 
do, then, wMoh I cannot?** asked the phyBicmn. "Do you 
urge mo?" answered the poet, “then I will tell you; I 
think there are three Bueirtlungs." Polidorl insisted tliathe 
should namo them, and Lord Byron said : “ 1 can swim across 
Uus stream ; I can snnfr ont a light honi a distance of twenty 
paces wlUi a pistol shot ; and I have Wt itten a poem, of which 
Ititxyo copies -will be sold in a day." 


LIGHT.— L 

THE ORIGIN AND EFFECTS OP ‘UGHT. 

To the general observer light is something impalp- 
able which silently and rapidly suffuses itself over 
the face of the earth with the rise of the sun, and 
as silently and gr^uolly vanishes when it sets. It is 
created during combustion and in the manifestation 
of many electrical phenomena; it moves through 
the space which separates star from stor with in- 
■(Edible rapidity, being the bond of union and of 
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comnmiiicaUoa between the world-uDlts d the 
nm^erse, and it has power ovn to tranamit itself 
through solid bodies. What is itt How do® it 



Fig 1. 


bebaiel and how nay it be produecdf aresooioof 
the ijuestions nc shall try to answer. 

HOW LIGHT IS rnODl'CBD 
Light may be produced in aiaricty of way* Wc 
areinadarktoam, so dark that nothir^nlmteYer 
IS visible The readiest nay of getting a light is to 
stnke a niatcli Friction causc'i the i^tosphoros 
oa the match to bum, and tins m its inn ignites 
the wood The <iource of light hem is conparable 
to that of a candle, a gas jet, or a pataQn oO hunp^ 



Fig 2. 


for in each me we bai e flame— the actii e (flieDlcal 
change which wc tern combustion 
Nest take two pieces of loaf sugar and strike 


themtogctlicr in this dark room. A faint glow of 
1^ 18 pcrc^lblc, not unlike in appeaiancc the 
gening track left by a match when oue attemi^s 
to light it by friction— this famt track being traces of 
pbo^ihonis which U nndcrgoing slow combustooQ. 
The hg^t emitted by the sugar on knooklng the 
pieo® to^licr looks like this phosphoric light, 
and tbo phenomenon is termed phosphorescence, 
the cause of it is not a chemical change 
like that wiiich is happening in the cose of tiio 
slowly burning phosphorus. 

AnoUiif cvamplc of phosphorcsconcc nay be sera 
in ibe folloiiihg manner. Thkc some Derbyshire 



opor.wlGit the chetD{«t calls iluoridc of onidnm; 
ponder it and place it on a hot plate of iron, >i«,cy , 
a heated shovel, and t.iko it into the dark room— 
it gives ont iiphf Htamples of phosphorescence, 
nr Hie iroiuction of ft fnint licht, nre also yielded 
bj veKctiUiJe and animal bodies Tims, decaying 
wood is sometimes seen to sjiinc in the tkirk. flsli 
IB tbc pnntiy riclfls n phosphorescent liglit, wliilc 
ciow-worms (Thp, 1) and Iirc-flic«— niicrc 'they 
.ibonnd— arc conspicnmis obiects in tlic night, nnd 
eiciithc*Ki may become fointly luminous ovi'ing 
to the isescncc of a minulc organism tenned iVoe> 
fjfiKa mibir’is (Fig 2) ' 

In tlie anroKi borealis we hate light produced 
1^ an electric dischnrp! in the higher regions of 
the atmosphere, nnd the lightning flnsh i« a power- 
fol and concentnitcd dlscli,arge of electricity. 

Now let m sopposc that wires are condneted into 
our dark room from a dynamo, or a mnchinc for 
genemting eiectiicity, and that these wires are 
connected to an incandescent or “ glow " lamp (Fig. 
3) The dynamo is set going, nnd the electric enr* 
rent is sent throngb the lamp. The filament of 
carbon inside the glass first becomes red like rsi* 
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hot iron, and xery shortly acquires a wliite heat, 
and in this incandescent condition ilhiminatcs the 
room. A. current of electricity sent through a piece 
of platinum in the same way raises it to incandes- 
cence and makes it a source of liglif. 

Take a piece of, clean platinum foil or a spiral o£ 
platinum 'Wire, and bold it in the non-luminous 
Liinseu flame while it 
becomes red-hot (Kg. 
4) ; now cut off the sup- 
ply of gas. The plati- 
num being moinontarily 
without the impact of 
flame on it, becomes 
non-luminons ; but If 
the mixture of air and 
gas be allowed to im- 
pinge on it while it is 
still hot, the cold gas 
makes it red-hot again, 
singular as tins may 
seem, owing to what is known as surface condensa- 
tion. Hero the source of light may he said to be 
the heat dcrclopcd by surface condensation. 

It will bo evident now that light c-in be produced 
in a variety of ways—by combustion, phosphor- 
escence, surface condensation, and electricity. There 
arc also other ways which wo need not mention 
here. 

Tnc CAUSE OF LIGET. 

Now, US a piece of platinum may be raised to 
redness or incandescence by holding it in a hot 
flame, by surface condensation, or passing a current 
of electricity through it, light is produced in every 
case withmothing in common that we can sec save 
the material of the metal platinum. ^Vc have also 
obtained light by the very diverse phenomena of 
combustion and phospborcscence. But here we 
have not even the same material in common. In 
every case, however, there are certain ultimate jwrti- 
cles of matter which the chemist terras atoms. By 
physical lines of argument, founded on other ex- 
periments, one may satisfactorily contend that in 
each of these cases the atoms are in violent motion 
orvibration, and this motion in every case is partially 
transmitted by a common agent to the organ of sight, 
wbereit imports the impression of light. Tlic agent 
here referred to goes by the name of ether— not the 
ether of the pharmacist, but a subtle fluid pervading 
all space, extending from world to world throughcnit 
the universe, and even surrounding Gie atoms of 
substances like the carbon filament, etc. This 
highly elastic, and invisible ether, wliicb is so readily 
set in motion by the vibrating atoms of a candle 
flame, is supposed to transmit that motion from 
ether particle to 'ether particle as in ordinary water 


wave motion. You throw astone into a pond: con- 
centric rings of ripples spread outwards and disturb 
the rcods on the margin of its banks. A leaf floating 
midway between the point of disturbance and the 
hank simply rises and falls as the waves pass it, 
and is not carried away, From this we infer that 
the wave is bat i\.\tm'elling fma, and that the 
particles of water— whilst transmitting their motion 
from one to another— are not bodily carried along. 
So in this ether motion the particles retain tlieir 
relative positions, while their movement is com- 
municated from one to another. 

The following is a simple practical example of 
wave motion. Take a pack of cards and spread 
them out on the table as in Kg. 5. Lift up the end 



Fig. s. 


card and tilt it right over, making it describe a 
scmi-oirolc with the inner edge fixed as a centre of 
the movoment, It communicates a similar motion 
to the neighbouring card, and this one to the nest, 
and 60 on to the end of the pock, the result being 
a travelling card wave, while each individual card 
retains its relative position. 

Now atomic motion— as in the candle flame— may 
disturb the ctlicr particles and give rise to ether 
waves ; in their turn the etlicr waves may move the 
atoms and molecules of substances as the reeds ore 
moved by the water waves, and give rise to a variety 
of dfccts, chemical, physiological, electrical, or 
mechanical. 

SOME OF THE EFFECTS OF LIGHT. 

Tlie colouring matter in the green le.aves of plants 
has the power to dccomposo carbonic acid in sunlight. 
With the help of a ohemist, this maybe deraonsti ated 
as follows Saturate some water with carbouio 
acid by passing tlie gas tlirough it for a while and 
shaking occasionally. Place it in a deep beaker A, 
andatthebottom of the vessel fix the common Ana^ 
chor'riit a very common water-plant (Kg. fi). Sus- 
pend a glass funnel over the plant, and over this fix an 
inverted test tube, t, filled with the water. Submit 
now to the action of bright sunlight for a few Ijours ; 
a coloorlcsB transparent gas collects in the tube at t, 
whiob, upon beingtested, is found to be oxygen. The' 
ether waves have set the organism at work to de- 
compose the carbonic acid into its .constituents, 
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carbon and oxygen, the former being retained by tlic 
plant for its growtli> and the latter being given out* 
'Here is an example, more easily tried, of tho 
physiological influence of 
light. A distant Intup or 
star appears to lia\*e raya 
spreading ont from il in 
every direction. This arises 
from tho peuniiar fonnation 
of the cj’G, and the length 
of tho raj's 'regulated by 
the size of the pupil ortho 
expansion and contraction 
of (he coloured ring known 
as the iris. Anything then 
which shortens these rayi 
shnns that the eye 
nilculcd, and tluit the iris 
luas been iiiude to exinnd. 

J'tg. rt. fjlcadily gare at a distiinl 

lamp (Fig. 7) and at the 
leinic lime strike a match in front of your face, 
liimicdiately tlic light from (he match enters the 
eye?, the rays emanating from the lamp me seen to 
.shorten. Tlieirih ha.s been made to cxp.ind; the 
ether wnvea have set np a piijslologicnt notion in 
tlio C}‘0. 

Tlicro are some substances whose resistance to 
the flow of electricity in them is very miiuhafTcctcd 
by tho impact of light. The element scleniuin. for 
example, in its annealed state is one of tlicniu^t 
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striking examples of this variation of conductirity 
in darknc.s« and light, a variation whicli hav been 
taken advantage of is tlic construction of the 
pflofopffanc, an inslrnmcnt which transmits sounds 
to a distance by means of a beam of flgbt, 
and which we shall explain later on. Again, 
if two plates of silver, coated with a compound 
known ns chloride of silver, arc placed in n vessel 
containing water, and be tlicn connected by means 



of ft wire, a current of electricity la produced when 
liglit falls on one of the plates. It will bo found 
too tliat if the chloride on ono of these silver 
plates he c-xposed to tlic sunlight for a few hours, 
its white colour lins clianged to a violet, so tlmt wo 
luiYc here iilso a chemical action sol iip by iighc. 
It is some such chemical change induced by lighr 
which is the b:i.sis of photography. 

Be.dilcs these various changes wliicli light cm 
produce it niso gives rise to cfTcci'i which are more 
m Ic^s mechanical. Ono of the most remarkable' of 
1hc*>c is the movementHof the vanes in Crookc^'mdio' 
meter (Fig. 8). In this insirumcnl n glass vessel is 
en)|itictl as completeh' ns 
poNsihlc of air, and contains 
some very light vanes deli* 
cately bsdanci^l ; one side of 
(he vanes is blackened nnd 
(heothcr not. On exjio'dng 
the instrument to light, tiic 
blackened shies move from 
(he light, nnd wilh strong 
sunlight this may soon be> 
come a rajnd revolution. 

THK pJin«iKTi:sci: of 
nteur.sHioss. 

*\Ve have seen a remark- 
able example of the action 
of light on the eye ; more 
striking still arc some of 
(he phenomena of vision. 

Just ns light enters a 
phoiognipher’s eamera ami 
lirtuinci’s a picture, so It siiiiUarU* enter.s* the eye 
and iniprfs-e.s a temi>orarv' pieture on it. Now, if 
(he light producing Mich a picture only lasted a 
lamdmUti of a second of time, its impression on 
the rye w’ould not die out for about an eighth of a 
second Hence, if n point of llglit oceupy the 
positions a nnd r nnd all interinedintc points in 
Ics- than im eighth of a second, we appear to see a 
line of light o' o' (Fig. 0) ; for supposing tho point 
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of light is moving in the direction of the arrow, 
before the impression of « has died out, an infinite 
number of other inipresjions linvo been prodiiccil 
np toe, nnd tlicsc nil overlap each other and give 
the imprecision of a line of 
a^'i'4 light a' ff. Tins is the tea' 

. p ‘ ‘ , son wliy ft mpidly revolving 

' — fUimo appears like a fiery 

r«g. wheel, as, r.y., in the class 

of fireworks known a.s 
cathcrinc-whcels. For the same rc.ison an arti'it' 
In depicting a rain shower draws tlic drops as 
lines of rain (Fig. 10). The top of a spinuing 
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divergent tiays proceeding from eaph point in an 
object should be collected togctlicr again in a 
point, and that point must lie exactly on the rotlnn, 
or sentient mirror. TJius, the instrunjcnt known as 
a camera, which has a lens set into the side of a 
box, and n surface at the other side to roceivo the 
image, is a more perfect simile for an eye. 

We will now describe the structure of one of 
the most perfect instruments for taking note of 
the impression produced by light with which we nre 
acquainted — the human eye. 

. The Imnuin eye is globular ; differing, however, 



f/j!. l.-Vl»«CAL SccriOX OP THE flOHAN HVE tft ITS SOCKCT. 
a, acterotie or hard coat of tliu vye : b, rhnrold : t, retina at 
nervona mlrmr ; «f, iiwiuhnnc lioMinp tlir vUnsms 
linniour; c, vUrooiti Untunur; /, comra; g, 
eliaiiibcr Atiil hiniioiir : h, cry»lnllln(< lens ; 1 1, iris ; J" I, 
ligniiicnt to liolit Ions ; I, inrilvnnian Klanda : n m, mnscies 
to inoiv the C} e ; u, innsde to lift the cy<‘'h(l, 

from a perfect sphere in some sliglit but important 
part ioiilnrs. The thick, tough capsule, which inaiii' 
tains the eye in shape, and contains the other parts 
necessary to perfect vision, is nbout one inch from 
front to back, and a little more from side (o side 


and from top to bottom. This capsule is called the 
sclerotic, or hard coat of 'tho eye ; it differs from a 
true sphere in that its front part, ocenpying about 
one-sixth of its circumference fin section^ bulges 
forward far more than it would do if it wore only a 
part of the larger globe ; and this part differs from 


the other in texture also, for whllo it is equally, 
strong and lough, and even harder, it is transparent, 
while the rest of the eyeball is opaque and'while. 
This front clear portion, which is Jet intothc hinder 
imrt ns a bay-window is put into the wall of ft room, 
mr n.s an ohl-fushioncd watch-glass is set into the 
rim of the watch-case, is called the carnce, or horny' 
jwrt. Its greater projection or convexity is not a 
matter of nccklent, hut highly important., for if it 
were not so, no near object could he seen distinctly. 

Lining the inner surface of the sclerotic is a iliin 
membrane, which supi>orts in its outer layers the 
Li^er arteries and veins which carry (he blood .to 
and from the front and inner part.sof the cyc.wliilc 
it i(as on its inner Mirfnee a very thin pavement of 
lint, fix-.rided cells; each cell is filled with black 
gmlns. I'lic graiii'*, and even the cells which con- 
tain them, nro s-o small and so closi'ly set as to form 
whnl appears to any but a high magnifying power a 
mtuittuottt thin W.tcA* shcot, perUfCt}}" 

This membnine p.apers the inridc of the eye as far 
forward ai the place whore the .sclerotic joins the 
cornea, and is tiiorc connected ilrmly with this 
outer jacket by a strong ligament nnd imwcle.' 
Before it reaches this |toini, however, it is puckered 
into somewhat irregular forc-nrd-nft folds. Beyond 
this point the elmrcid, ns this membrane Is called, 
Is continued as a freely hanging enrtnin, shaped 
like a quoit— that l«, round nnd opaque, wltli-a hole 
in (he middle; this hole Is apjiositc the middle of 
the conie.!, or window of the eye. 

l*'rom the same circle of nltnchment, but internal 
lo the curium before named, i« su«pcnded, or rather 
held, by a Hpanicnt. a perfectly tnmsqiarcnt body 
slm|}ed like a lentil— that i*«, with two convex 
but flattened surfaerc. The qnnit-liko curtain 
calleil the »><s, and the dbc the cri/f*ainne lens. 
The lens is slung at .Komc little di.>:tanee from the 
cornea, Icnring a chamber in front of it, whicb is 
filled with watery fluid. Behind the lens, and 
ocenpying the larger part of the hollow of the eye, 
is a dcn'ier liquid, contained in a thin, per- 
fectly tr,aii«!|*arent incmhmne, which not 
only cncircle.s it, but sends in partitions 
from its outer wall to di\idc the liquid into 
compnrtiiiont.o, so that when the eye is cut 
into, the humour docs not run out, but ' 
seems to be of the consistence of clear 
jelly. Both the liquid nnd cn])$ulo arc so 
transparent that they arc called the hyaloid 
‘membrane and vitreous humour, or the gln.csy mem- 
brane and humour. 

All the mniu parts ‘of the eye have now been 
described except the c.ssential one for which nil the 
others ore made, namely, the retina— that wonder- 
ful stratum of nervous matter which rtccivcs nnd 
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' tmnsmits to the -brain all luminotifi impressions, the 
glories of colour, the splendid imagery of the earth, 
and tbe'soft radiance of the sky. ' 

• The retina lies between the choroid and Titreoua 
humour. < It lines the choroid as closely as that 
membrane lines the sclerotic, and so covers the 
whole back part of the eye. 

The retina (or sentient mirror), thin as it is, has 
been foand under the microscope to consist of many 
layers of .diverse ^rnoture. Not to descend into 
great minuteness, it may be said to consist of an 
oiita: layer of cylindrical bodies, called, from their 
shape, rods and cones, which ran perpendicularly to 
the surface of junction between retina and choroid. 
These“bodies are the instruments by which the rays 
are -noted. It would seem that each rod or cone 
conveys but one impression, so that while the image 
' of an external object may be mode very small on 
the" retina, and yet distinctly seen, because of the 
minuteness of /these bodies, yet the image must 
cover'a certain number of them to be an image at 
ah. In, other words, if it only covered one, the 
impression would ^ that of a single point of 
light. ■ 

' The innermost layer, or that nearest the vitre- 
ous' 'humour, consists of nerve-fibres, which 
convey , the impressions in some such way as the 
telegraph wires convey their' messages. These all 
nm to’one^point in the back part of the eyeball, a 
‘ litUe ph ,the inner or nose side of the axis, where 
they pa^ through the choroid and sclerotic, which 
are pierced by a great many holes; the fibres 
become united .behind into the optic nerve, and 
this runs' to the brain, first, however, being joined 
by its fellow from the other eye, and then separat- 
ing from it again, having received some of the 
strands of that nervous oord, and having given np 
some of its own in rpturn. 

• ' Let us now trace the onirse of a number of rays 
reflected from a single point of an object, before 
they reach the 'retina (see Pig. 2). These rays as 
they come from a single point are, of course, 
diverging. They strike, therefore, all over the 

..surface of tlie cornea, pnd.as they pass through it 
are gathered somewhat together.. They then pass 
the aqueous humour with a slightly altered course. 
The .outermost ai% cut off by the opaque iris, but 
. the' central ones pass 'throngh the lens, which 
[Rapidly gathers' them together, and they are then 
transmitted through the vitreous humour, sdl the 
time converging until they meet at a *point exactly 
Mn or on the retina, ' 

In sayihg that they' meet exactly on the retina, it 
is meant that they’ will do so if the adjustment is 

• perfect. If it be' imperfect, so that the rays unite 
•in a point either before the retina, or wotild unit© 


behind it if they could traverse the clioroidjthe 
image, is blurred and indistinct. " ' 

The problem, of how to, get a distinct image is, of 
course, more difficult when- ’the points ffom which 
the light proceeds are numerous, as from any object 
of appreciable form. To obtain this, the surface of 
the cornea, the hind and front face of the lens, and' 
tiie face of the retina, must -be all of -definite and 
regular ctawes, or the figure would be distorted. 
If the cornea bulges too much, the object can only 
seen at a short distance, and from this cause 
some persons have to lay their cheeks upon the 
page before they can read print. If it bulges too 
little, distinct images of near objects are impossible. 
If the crystalline lens is too dry, or too moist, it 
becomes clouded with hard or soft cataract. If 
the pigment be not of sufficient quantity in tho 
choroid, vision is interfered with ; and from this 
cause albinos, or persons whose hair and sldn are 
deficient in colouring matter, are dazzled in ordi- 
nary daylight. *' 

Farther, if the retina, or part of it, fail, as it some- 
times does, from some cause too snbtle to be found 
out, the object is seen only in part ; thus, some 
persons have this pemdior affection of half iho' 



Pig. 3 .— Verticai. Section op the Eye op a Soaiuno Biiua 

1, sclerotic ; 2, chortrfil ; S, retina ; J, pecten ; 4, vitreous 
hutnonr ; 5, bony snpports of sclerotic or lisrtl coal; 
a iris ; 7, cornea ; S, lens } 9, aqneoHs liumour ; 10, lens 
llgBiDent ; 11, dliary processes ; 12, optic nerve. 

retina, so that when they look directly at an object, 
they only see the half of it. 

The retina, perfect in all its other functions, does 
not always discriminate colour. The writer once 
played a game at croquet with a gentleman, who 
disclosed his infinity thus : Two balls were lying 
together— one red, and other green. He asked 

•whieh'was hisj and being told- the red one; asked . 
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which red one? On another occasion the writer 
was lookmg at a brightly coloured geological map. 
A stranger who looked with him soon showed that 
lie was quite-unaware that it was other than the 
ordinary ordnance map. 

'These defects of vision call marked ^tention to 
'the oomp^tive perfection of the instrument of 
vision in most cases, but, had we space to examine 
closely into the details of structnre, we should find 
a number of imperfections; in, for example, the 
irregularity of tlie refractive power of parts of the 
lens, the common deviations from the perfect 
sphere which prodace astigmatism, and the want 
of perfect transparency wbioh causes us at times to 
see objects (really iloatmg in the vitreous humour) 
, floating before our eyes. 

, Throughout thoSe classes of animals which are 
called vertebrate, because they have an internal 
skeleton, the main central portion of which consists 
of a baok-boue of pieces jointed to one another in a 
long TOW stretching from one end of the body to 
the other, the eye is essentially of the same s^c* 
tore as in man. It is true there are differences in 
the proportion and shape of the parts, and in some 
cases additional parts are found, while in others 
the eye is so reduced and degraded as to be of little 
or no nse ; but In the majofity of oas'es in hrntes, 
reptiles, and fishes, and in all birds, the eye is well 
developed, and eved where it can be of no use, sttll 
indications of it are found. 

Oar English mole is an instance of an animal 
with a degraded condition of eye, It is in this 
animal smaller than a pin's head, and has to bo 
looked for carefully in the midst of the velvet fur. 
Of course, to an arntnal which lives underground, 
burrowing continually in soft earth, an eye would 
be useless, and even inoonvenient ; yet the rudiment 
of an eye is found. 

Vision, on the otlier hand, in some apes must he 
.very powerful, for it is said a gentleman who owned 
a baboon used to ride away across the plain until he 
could only just see his dog ape with the naked eye ; 
then using his telescope, he made a number of 
gestures, which were immediately mimicked with 
precision by the animal. 

. In looking into the open eye the white is part of 
the opaque sclerotic. Tlie coloured part is the iris 
seen through the transparent cornea and aqueous 
humour, while the pupil is the hole through the 
middle of this, which seems black because eff the 
dark non-reflecting choroid at the back of the eye. 

- The iris affects the colour of the eye, the pruriaiy 
cause of which is the red blood clrcula^i^ in it. 
Urns, the lack of pigment is sometimes so great 
that even the choroid'has hpne, and then the pnpil 
Jbq^ red because the blood-vessels of the choroid 


can be seen through its front layw.' Albinos, as ‘ 
-individuals with the last peooliarity are called, arc' 
found among rabbits, mice, cats, and 'mny mother 
species, and are especially prone to occur under 
domestication. These creatures present an appear- ' 
anoe^ which is very ethereal and fiury-like, 89 that 
artists have often introduced them into their faneiJ - 
ful pictures, as in Landseer’s “ Bottom and Titania."' 
But however they may grace the ideal creation of 
the painter, they are less suited to this working-day ' 
world than their coarser brothers. When there is 
only a layer of pigment -on the hack part of the ’ 
iris, the eye is blue; but when, in' addition, specks 
sheets of pigment ipo distributedlthrough .the 
substance of'the iris, eyes of various colours lire 
produced. Thus, fair people have- usually blue '- 
eyes, and black eyes accompany an olive bomplexion ‘ 
and dark hair. In other words, people that have a ' 
snrplus of internal point elsewhere have it in the ' 
iris too. On the other' hand, in some species a 
further deposit takes place in the choroid of pig- 
ment of metallic brilliancy. 

These diversities, with many others, such as the 
contraction of the iris of the cat,' so as to leave a ‘ 
slit instead of a circular opening, are interesting, 
but by no means so functionally important as others 
to be mentioned hereafter, wW we describe eyes 
salted to conditions altogether different, such, for 
instance, as the fish’s eye, which is^ oonstruoted to . 
«ee in water. - * ' . 

Birds, some of which are almost exclusively 
denisens of the mr, and most of which have the 
power of betaking themselves to flight occasionally 
to escape pursuit, to bunt active prey, to search for 
new feeding-gTOunds, - or to select a more gemal* 
climate at the change of the seasons, must have eyes 
suited to distant vision (Fig. 3). Hence the lens is - 
of a very flattened form, and does not increase in 
dmisity from the outside to the inside as it does in. 
mammalia, and more strikingly in fish. The di ^ ' 
tance from the lens to the hack part of the eye is 
small, and to the cornea large relatively ; in other 
words, they have a larger amount of aqueous and a 
smaller amount of vitreous humour than brutes , , 
have. The back part of the eye too is flatter, and 
is a portion of alarger sphere in relation to the rest ( 
of the eye than in animals. The Shape will behest ' , ' 
seen by the aid of the diagram of the vertical section * . 
of the eye of a soaring bird. 

When the eye is spherical and distended with 
finid, as in man, there is no tendency of thepressure • - 
within to alter the shape of the ball ; but when, as 
in the case of birds,’ it has any other form,’the 
internal pressure would strain the elastic capfeuie', 
of the eye .in'some parts more than in others. This 
strain can only be prevented by rendering' those . 
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parts of the capsule T?hiQh-are exposed to extra 
'pressure more solid. In the case of the bird, this 
is effected by means of a series of bony plates x?bich 
enoircle the sclerotic, bedded in its substance, and 
stretch from the rim of the cornea to the circum- 
ference of the large segment of the eye, on the 
inside of which the retina, is spread out, 


' XATIK. — XXXYIII. 

{Coittinueij/romp. OS.] 

LATIN READINGS (Mnhflval). 

HOKACB. 

'Quintus Eoratius Biaccus was horn at Venusium 
in the year 65 b'.c., and died 8 B.c., in his fifty- 
' seventh year. He was the greatest of all the lyric 
poets of Borne, and his Satires, though not so 
Aluinr «5vf uTweiW, liibr ^ 
knowledged master of that branch of literature, are 
marlM by a keen^ sense of humour and a power of 
observation. He has left us four books of Odes and 
^ one hook .of Epodes in various lyrio metres, two 
books of fiatires, two books of Epistles, and the 
•'Be Arte Foetica,” a treatise in hexameters on the 
art and practice of versification. There is an 
occasional obscurity in his language, and especially 
in the Satires and Epistles there are allusions to the 
events of his time to which it is difficult to find a 
key ; but for the mbst part his writings are easy 
and graceful, aifd but few of the Odes present any 
but ordinary difficulties to the reader. The follow- 
ing extract is the ninth ode of the first hook ; it is 
addressed to his friend Thaliarcbus, and requires no 
further introduction. It is in the Alcaic measure, 
so called from the Greekpoet Alcaeus, who employed 
it, and was credited with its invention 

L 

’ Hobace.—Odes, I, ix. 

* Vides ut alt^ stet nive candidnm 
Soracte, nec jam sustineant onus 
Silvae lahorantes, geluque 
Blumina constiterint acute. 

Dissolve fidgus, ligna super foco 
Large reponens, atqne ben^nius 
Deprome quadrimum Sabina, 

' 0 Thaliarcbe, merum diota. 

I^ermitte divis caetera, qui simul 
Stravere ventos aequore fervido 
Deproeliantes,nec cupressi ' 

Necjveteres agitantur orni. 

Quid sit futurum eras, fuge quaerei'e ; et 
Quem sors diexum cunque dabit, lucre 
Appeme : nec dulces amores 
Speme puer neque tuohoreas, 


Donee virenti canities abest 
Horosa. Nunc et campus, et areae, 
Lenesque sub noctem susurri 
Composita repetantur bora, 

Nunc et latentis proditor intimo 
Gratus pucllae risns ab angulo, 
Fignusque dereptum lacertis, ' 
Ant digito male pertinaci. 


' • NOTES. 

“stands out," owing to the greater cleainess of the atino- 
, sphere. In siunmor tlie outline of the hiHs would be 
dim and hazf. 

jSomete, a hill in the territory of the Falisci, ahont twenty-four 
miles from Some, now called Monte di S Oieste. 

Aeuio. So Finder speaki of tfciat, and we use the 
phiase “piercing cold.'’ Constiterint, as having a passive 
' sense, “have been stopped/’ takes gdv. as a kind of 
ablative of the agent. 

.Shditur, genernffy tfesendeef dy £brace as a poor anhe, vdh 
Sobinttin (Odd I. xic. I), but this would be mellowed by 
having been kept for four years (guadrmtim). 

Diota, a tvo-iiandled jar (its ; ow, uros, the ear), ablative of 
the place whencr a thmg proceeds. 

Sffltul more generally would be etmid rte stiafere, “ os soon os 
tliey havo quirted." 

Aequore, ablative of place. 

J>eproeliant<s, “flgbtiiigitout.” ThedchaBaaeuseofcompIet- 
ing a thing, doing it thoroughly. 

Fnye QuosKre, " seek not to know.” The infinitive is used as 
the object of (accusative cose after) fugt, by a fiequent 
conetruotira borrowed from tlie Grertc. So Vergil 
(••yEneid,’’ix. 800), a^jiwyere nbiw Nwe Mitt whero 
mfjunyere is tlie object of/uyis. 

Tlie conetmetion is gtie/n oiingiic [diem] dierum Fora daWt 
“whatever sort of day Fortune gives, count it a gain.'* 
Lucw appone, “set it down to the profit side of tho 
account." 

Anae, “ open places." around temples, for example. 

JJ^etentny, “ bo sought for at Die appointed hour," 

Ptjmiis, either a ' ' bracelet ’’ (facertis) or a “ ring” (diptfo). 

JUefs periinan, “that ill feigns resistance.” 


The following ode is addressed to some fickle 
ftdr one who had betrayed the poet, who now 
coDgratnlates himself on big escape 

HoBACE.— O des, I. v. 

Qnis multa gracilis te puer in rosa 
Perfusus liquidis nrget odoribus 
Giato, P^ha, sub antro 1 
Oui fiavam religas comam 
Simifiex munditiis ? . Heu, quotiens fidem 
Mutatosque Deos flehit, et aspera 
Nigris aequora ventis 
Bmirabitur insolens, 

Qui nunc te froitur credulus aurea ; 

Qui semper vacuara. semper amabilem 
Sperat, nesclus aurae 
Fallacis. lliseri quibus 
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Mentata nites ? Me tabula sacer Trans Tiberim longe cubat is, prope Caesatis hortos." 

VotiTfi paries iadieat urida ' “ Nil habeo quod agam, et non sum piger-usque 


Yestimenta mtiris Deo. 

NOTES. 

fft " on a couch strewn With roses." 

SiB^ter mundftus, "plain In tliy neatness.' ridem, ‘‘Uie 
confidence which he reposed m you deceived." Supply 
/alnm. 

Wirfolo* Deoj, " changed fortune." 

^eftwro. The poet compares Pj-nha’s changing Immourato 
the fickleness of the breather. Xdke many others he has 
been ehipsvrecked on her sinilea, hut he lias got safely 
tlirough it Ntgris, " hlack and bcow ling," probably as 
bringing up the blaek atonn'Olonds. 

NBifraht^r, a strengthened form of minr, occurring only in 
this passage. 

ilt mtuio, etc. The constmeUon h— Parieiaoeer indiorttofira 
tdbvia me nupeiidisM rrsiftnenia wida Dto jntenti marie, 
and the allnsion k to a custom of the Italian sailors, on 
escaping from shipwreck, to put up a \otive tablet in the 
temple oa Neptune, or some other sea deity, togeUiei 
with the clothes in winch they were presenwiL 

JIfarie probably is governed by potens, according to a Greek 
constnietion, by which verbs of ruling govern a genitive 
case— fare wnple, SieteDita patens CypriCOdes,!. Hi. I). 


The nest extract is froYa the Satires, and is the 
beginning of an amusing description of the way 
the poet was pestered in the street by a person who 
persisted in fastening on to him. The whole satire 
is peculiarly bright and vivid, and the description 
is 80 true to life tliat it is as applicable at the 
present day as at the time when it was written. 

Hobace,— Satires I. ix. 

Ibam forte Via Sacra, sicut mens est mos, 

^escio quid meditans nugarum, totus in illis ; 
Acourrit qnidam notus mihl nomine tantum, 
Arreptaque mann, " Quid aps, duldssime remm ?” 
**Snaviter, ut nunc est,” inquamj "et cupio omnia 
quae vis.” 

Qnnm assectaretur, " Nuraquid vis ? " occupo. At ille, 
"Noris nos,” inquit. "Docti snmus.” Hie ego, 
“Pluris 

Hoc,” inquam, " mihl eris.” Misere discedere quae^ 
lens, 

Ire modo ooius, interdnm consistere, in anrem 
Dicere nescio quid puero ; quum sudor ad imos 
^nnaret ialos. " 0 te, Bolane, cerebri 
Telicem I " aiebam tacitus ; quum quidlibet ille 
Oarriret, vicos, urbem laudaret. Ut illi 
Hil respondebam, " Misere cupis," inquit, “ abire ; 
Jnmdudnm video ; sed nil agis, usque tenebo ; 
Fersequar. ffinc quo nunc iter est tibil” "Nil 
opus est te | 

Circumagi ; quendam volo vmere, non tlbi notum ; 


■KOTES. ' • 

llcSscrfl, one of the prircipal streets of Borne, leading op to 
the Capitol through the Foram, fi’om where the Arch of 
Constantine now shtnds. It w'ae called sacred ss being 
the route followed by tuumphal processionsandteligioui 
pageants. 

Qald agu. The common form of salatatlou in Rome. Where 
we say, " How do you do V the Romans said, " Wliat 
do you do ? " flrrum goes wltli dufciarinie, not tjuid. 
Vtnunceet, "as times go," 

Oeeufo, “ I ask him at once." « 

Plane, etc. " ' On this account, ' I reply, * you will be more 
esteemed byrne.'" F/»risi 8 tiieganitiv’eofpiice. 

Pitnv, the slave whom Horace had iu attendance, oecordingto 
the fashion of the day. 

Bolane embri Accent, " I wish yon wore here, Bolonus, with 
yourcDOlness," apostrophising eoioe outspoken friend, 
who would have got rid of the fellow summaiily. Cmtri, 
genitive, signifying with respect to. So Fllny has 
Hiteroa emhitionts, and iu Greek we find, cvdai/iwi> nv 
Adyuv. 

JniududuiA, etc., " I've seen it all along, but it's no nqe." 
Cirtiimflji, •'there Is no need for me to take you out of your 
vay." 

CaMarfshorfor, the gardens on the Janiculnm, which Cai^, 
when dictator, had assigned to the people os a pnblie 
pleaa^^^grolmd. ' 

The following are some of the canons for the 
treatment of dramatic subjects which Horace lays 
down in the " De Arte Poetica.” 

Hobach^Db Abtb Poetica, 179. 

Aot ngitur res in sceuis, nut acta lefcrtur : 

Segnius irritant animos demissa per aurem. ■ 
Quam quae sunt oculis subjectn ddclibus, et gone 
Ipse sibi tradit spectator. Non tameu intus 
Digna geri, promes in scenam ; multaque tolles 
Ex. oculis, quae mox navret facundia piaesens. 

Neo pucros conna populo Medea truciflet, 

Aut humaoa palam coguat exta nefarius Atrena, 
Ant in avem Progne vertatur, Cadmus in anguem. 
Quodcunque ostendLs mihi sic, increduTus odi. ~ 

NOTES. 

Ant aefa referlur, "orits occurrence isrelated." Thedramacon> 
bista partly of action, partly of narrative; and the action 
wliieh tbs apectators sec with their own eyes naturally 
impresses tiiem more strongly then tliat of which they 
merely liearsecondliond. Still, tliereare anhiects wliich,' 
^ either from their being repulsive or nnnnturol, should I*e 
descilbed rather than enacted, as the Greek poets lia'e 
done in the case of Uedea's murder of her children, or 
Artrens’ horrible feast, or the nnnatuial traasibnnations 
of Progee and Cadmus. 
imimt, " impress less vividly.” 

Fidtlibue, on the eildenee of which he can depend." ‘ 

Onfle <j»i siM /miff, "andforwhichlieishis own autliority." 
InfK* dtgnageri, "things which ought to he Kept behind 
the'seenes." ' > 

,if02; "in due time.” 
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In Suripldes* plaf nf Medcn/' the cries of tho 
children are heard on the stage, but tlie actual murder 
isnotshdwn^ If^oudioosesueh subjects as Med^a or 
Atreuft, you must treat tim bonois of the story ia tlie 
' same veay as the old, Greek poets did. 

‘ (uodrunjus, etc., "anyihlogyoushoirmeiathlswayisrepug. 
naut to my reason and mj' taste." 


LIVY. 

’ Titus LiTiils, the greatest of the Somau his- 
torians, was born at Patavium, the moclera Padua, 
about 00 B.O.,')and died in the year 20 a.d. From 
the ncime of his birthplace he ‘c called PataviniOy 
and the occasional provincial e3:pressions which 
some oritios.have affected to detect in his style have 
b6en called, from the same cause, Patavmxas. He 
is said, in his earlier years, to have published 
some works on rhetoric, but the recollection of 
these has been eclipsed by the magnihcence and 
coloss'al proportions of his history of Rome from 
the earliest period down to his own days. Of this 
work-comporatively a small poition has reached ns. 
It is believed that he intended to complete it in 
150 books, divided into fifteen decada or sets of tmi 
books each, and of these he wrote 142. All that 
are extant in their entirety are the first, third, and 
fottrth decads— in other words, Books I.— X. and 
XX— XL. The only other remains are abstracts 
of the contents of all the 142 books, with tlie 
'exception of Books CXXXVL and OXXXVII.. and 
a few isolate fragments. Though marred by occa- 
sional obsouritios, the style of Livy’s writing is, as 
a whole, remarkably pure and elegant, and his 
descriptions arOj always forcible and picturesque. 
As a statement of facts his account of the early 
period of IStoman history is not to be depended 
upon, though for a long time it was accepted as 
true ; and it was reserved for Niebuhr, one of the 
greatest of German scholars, to show that Li\7 had, 
in the absence of more reliable authorities. mCTely 
taken for granted and repeated the stories of the did 
annalists, which were in point of fact little better 
than fabulous, without taking the trouble to exa- 
mine them critically ; but as the work proceeds it 
increases in historical TOlue. Niebuhr says of him, 
“ Few authors have exercised an influence like that 
of Livy ; he forms an era Jn Roman literature ; and 
after him. no attempt was made to write Homan 
annals. His reputation was extraordinary. It is 
well known tiiat one man came from Cadiz to Rome 
merely to see Livy ; and this reputation was not 
ephemeral ; it lasted and became firmly e.«ttablished. 
Livy was regarded as the historian, and Roman 
history was learned and studied from him alone. 
He thfew all his predecessors into the shade, and 
nearly all subsequent historians confined themselves 
to abridging his work.” 


According to the early legends, the original in- 
habitants of Rome were almost entirely men, and 
beii^ mostly criminals and runaway slaves, they 
found it impossible to obtain any of the women of 
the neighbouring states in marriage. In ibis diffi- 
culty, ^mulus, the king and founder of the city, 
had recourse to an artifice. He invited the Sabines 
tq a festival at Rome, and they came without 
suspiciou, bringing' their wives and daughters ; 
but in the midst of the festivities the Romans 
rushed.on them with drawn swords, and carried off 
a great number of the women (the rape of the 
Sabines). War ensued, and a battle was fought 
which seemed likely to have ended in the total 
destruction of the Sabine army. At this crisis our 
first extract comes in 

Livr, I. 13. 

Turn Sabinae mulieres, quorum ex injuria bellum 
ortum erat, crinibus passis, soissaqne veste, victo 
molls muliebri pavore, ausae se inter tela volantia 
inferre, ex transverso impetu facto dirimere infestas 
acies, dirimere iras, bine patres, hinc viros orantes, 
ne sanguine se nefando soceri generique resperge-' 
rent, ne parricidio macularent partus suos, nepotum 
iUi, hi liberum progeniem. “ Si affinitatis inter vos, 
si oonnubii piget, in nos vertite iras : nos causa 
belli, nos vulneram ac caedium viris ac parentibus 
sumus, melius peribimus quam sine alteris vestrem 
viduae ant orbae vivemus.” Movet res quum multi* 
tudinem, turn duces; silentium et rapentina fit 
quies : inde ad foedus faciendum duces prodeunt, 
nee pacem mode sed clvitatem unam ex duabus 
faciunt, regnum consociant, imperium omne con- 
ferunt Romam. Ita geminata urbe ut Sabinis tamen 
aliquid daretur, Quirites a Curibus appellati.^ 


KOTB8. 

Quarum a injwia, Tlic genitive of the olyeofc : “ftotn flic 
injury done to whom." 

Ficto,' ablative absolute, agreeing with pame: “tlie fear 
natural to tlieir sex being overcome by the horrora of 
the sceoe." 

Impetu fiidOf "rushing awoss," between the combatants, 
'i^frw-virw, their Mhers, who were Sabines; tlieir husbands, 
tlie Bomans, who had Ibrribly married them. 

He sanffuine, etc., "not to stein themselies nith impious 
, ' blood ; these of their tetliets-in-law, the others of tlieir 
80 Dt*in.law.'’ 

A'/gwhim— ffberuw, giandsons to their fathcis, the Sabines; 
sons to their husbands, the Homans. 

Sinfnilam, "'ir/tliersar.” The constwcUoi chengeafrom 
the orafio oWtgim to the oroKo recta, m which the octol 
wrgs of tlie epeahere are reported. 

ifeltws, “ it will be better for ns to die. 

^niint— lum, "first one, then the other,” and so "botli, and. 

Homom, litewlly “they bring together to Rome: 
they concentrai^ at Rome." Romam, accusatiie of 
motion to a place. ‘ 
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KEY T6 TACITUS (wittfntieil). 

' .48. Tlia end of liis life Iront'ht mouming to ufi, grtef'to bin 
fiieuds, and was no matter of indifference even to strangers 
and sncH os knew liua not. The commonalty likewise, and 
this people occupied with other interests, were not oniy 
frequent In their visits to his house, but bilked of Itlin In 
public places and in private companies Nor, when news of 
the death of Agricola was heard, was there a soul fonnd who 
either rejoiced at it, or at once fnigot it, What heightened 
the general sjmpatliy was h persistent innionr that he was 
despatched by poison. I dare not assert that so^t was 
a<}certalned. Yet it is true, that during tiic whole of his illnm, 
botli the chief freedmen and tlie most trusty physicians of the 
Emperor came with more freqnencjr than is nsoal fo a Conit 
wliich pays its visits by means of Jiiessengera— whether this 
4vas dne to concern or to euiioaitj'. It is known that on his 
lost day the ^■ely Snctuations nf his failing strength w^e 
leported by jnessengers placed at interrals, and no ono believed 
tliat Uie Emperor wonld quicken tidings tliat hevvould Iiear 
With sorrow. In liisdress, however, and ei*en in hla expression, 
he affected to allow some guise of grief; for he was now sccue 
against the obiect of his liste, and could more easily disssuible 
Ills joy tlion hiB fear. It was well known that upon reading the 
will of Agrlcola, in which he left him joint heir with his ex* 
cellent wife and most dutiful daugliter. Dotnitian ti^iced as 
though the clioiee conferred honour upon himself. So blind 
and corrupt was his mind tcndeied by continusl flattery, as 
* not to know that only a bad prince is appointed heir by a good 
lather. 

4t. Agi'icok was born on tlie 13t]i of June, during tbe third 
Consulship of Galus Cssar, Ho died on the S2iid of Angnat, 
during the consulship of Collcga and Prisoua, in tlioflfby*sixt]i 
year of liis age. If posterity be desirous to know Ids stature, 
he wns ratlier comely than commanding. In his aspect there 
^va8 nothiog terrible. He possessed, moreover, charm of ex- 
pression, You would readily belloo Win a good man, and 
gladly believe him a great man. In himself, too, though lie 
was snatched away whilst his age was yet In full vigour, as fer 
os glory be considered, his lift was long For oil true blessings, 
such as arise from virtue, be had cnjoyciMo the full As he 
liad been likewise dignified with tlie consular and tnumplud 
honours, what more could fortune odd ? In enormous wealUi 
he found no joy : an lionourablo share had fallen to his 
‘lot. As Ills daughter and his wife he left suri'ivlng, he 
may be even accounted Imppy in that, with Ills honour on- 
linpoired, his fluiie in its full splendour, his kinsfolk and 
fiiends yet safe, he escaped the evils to come. For, as It 
wns not permitted him to sm-vive till the dawn of ihiv most 
- blessed age, and see o TntJau ns his prince (a fate he had 
prophesied with auguries and prayers in my hearing), so )« 
gained a great compensatiou in his hastened dcaUi in havtag 
escaped tliat last fatal pCnod, in which Uomitlen, no longer 
leaving Intervals and hreathing-tlmes, drained the forces of 
the State, ns it were, by one continuous stroke. 

' 45. For, .^'cob saw not the senate house besieged, nor the 
senate shut In by armed men. nor Uie butchery of so many men 
of consular dignity, nor the flight and exile of so many of the 
nobleat ladies, all eflected ia que ond the same havoc. Till 
tlwn Cartis JleOus. the accuser, wos only considerable for one 
^ctory ; till tlicn the opinion of Messallnus was heard witbiu 
tlio pabce at Alba ; and in those days ilassa Btebius was lilm. 
self on his trial. Soon our hands dragged Helvidlus to prison ; 
tho g.iee of Mauricus and Bustlcus tbnllrd \w ; Senecio sprinklea 
uswith his Innocent blood. Kero, however, withheld his ey« ' 
scenes of cruelty, and Tntlered crimes he gazed not on. 
The chief part of our miseries under DomiUau was to eee and be 
seen when our sighs were maikcd down ; when for registering 


the pale looks of so many men that cruel countenance of his 
wna ready, coveied witli4.1iat led hue with whicii he protected'' 
himself against nil ’ slmmC. Thou, therefore, 'Agricnla, art 
blessed, not uiily in the glory of thy, lift, but even In tho 
season of tliy death. As they tell who were present at thy ' 
last words, Uiou didst accept tliy fete with firm and clieerfol 
inlnd, as if thou thus didst tliy pait to show tlie Emperor to 
be guiltless. But to myself and thy daugliter, bomd es tlie 
bittenicBS of having our fotlier snatched us, our sonW' 
Is increase tliat it was not our lot to attend thee jn tliy 
sickness, to cherish thee in thy aiuking moments, to satisfy 
onrscives with seeing thcc, with embracing thee. Surely yie 
should have received thy precepts and thy words to engrara 
deeply on our hearts. Ours ’is this grief, ours this wonni, 
timt by tlie lot of long absence thou nast lost to us four years 
before tliy death. Thera Is no iiuestioii^ best of fothere, but 
that with thy most loving wife at thy side, all tilings were 
done bcnltmg thy honour: yet with tears too few weit thou 
pionrneil, ami on tiiy last day tlimc e}*cs longed for some*' 
tiling in siiin. 

4G. If for the souls of the Just any place be found ; if, as 
philnsophore hold, great spirits perish not with^tlie body, quiet 
be thy repose; rcaill us lliy fomlly from weak regret and 
clfcintnotc ivDllint^a to tlio eoutomplation of tliy.virtues, for 
which it wore impious to lament or to mourn. Let us do tbee 
lionour by .idinlretion rattier than by fleeting poises, and if 
nature gives us elrenglh, by cimihtliig thy virtues. This h 
true honour, this the nattinil duty of every near relation. This 
lesson also I would commend to tliy daughter and thy wife, 
so to reverence tho memory of a father and a Imshani], as'to 
\k ever mediUttitig on all his deeds and all lift sayingsj and 
ehcrihli the form and flgun of Ins mind rather than that of lift 
jicrson. Not that I mean to sot my ban on statuos framed of 
marble or bronre. But as tho faces of men are frail snd 
perishing, so nre tho images of Uie face. The form of the sonl 
is eternal, such as you cannot represent and preserw in any 
foreign substance or by art, but only In your own character. ' 
'Whalcrer we loved In Agritsoln, wlmtcvcr we admired, remains 
and will for ever remain implanted in tho hearts of men, 
through nn eternity of.nges In the record of the world, Fbr 
many of the great ancients, oblivion will overwhelm as if they 
sverc without glory and without note ; but Agricola, his deeds 
recorded and tmnsmitU’d to posterity, slutli e\er surviie. 


KCy TO 3.tLLU8T. 

".CATILUfA," V. 

Lneius Calillna, the snn of a ilisUngwIshed houtfe, was a man 
endowed with great capacitips, both of mind and body, bul he 
Imd a wicked nnd perverse disposition. From his boyhood he 
bod ravelled in the scenes of Intestine strife, mtiider, rapine, 
and civil broil, which beenmn his pursiiils on arriving at man* 
hood. Gifted with n constitution capable of enduring to an 
almost incredible degree fbstirig and want of sleep, with 
a wind courageous, cunning, ami shifty, capable of pretence 
or cpnce-ilment to any extent ; i-oretous of bus neighbour’s 
money, lavish of his own ; outrageous' in his desires ; wltli 
plenty of eloquence but little wisdom to guide it: w hft.. 
boundless ambition, ever stroiniiig after some ettravogant 
object beyond tho belief or aim of ordinary men : this man, 
cverBioce Lneius Sulla’s dictatorship, had beeri'ilredwlthan, 
irresistible desire to seiro the reins of thoEtate, and, provided 
lie could gain the regal power he aimed .it, he cared nob one 
jot by what means it was to ho attaihcil. Day hy<lay his views 
became more and more outrageous, as he wos spurred on by lils^ 
want of money and tho recollection of his crimes, to both 'of 
sihicli results his former courses had contributed. An additional 
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iudtcTRent^vas found {n the corrupt state of morality in Rome, 
whicl> ms cursed by tn’O abomintiblo evils differing nddcly in 
th^r Mtore— luxury and avarice. ’ " 

' GREEK. — XY. 

[Confinncd /romp. 68.] ■ , • . 

■ THE ' FUTURE AND FIRST AORIST MIDDLE AND 

V ' the pbepect future. 

The future middle is formed from* the future 
active' by changing the personal ending o£ the 
active (that is, •&>) into the personal ending of the 

■ middle (that is,- 'O/uoO : as Aiitr-w, xinT-onai. The o 
here may be considered as a connecting vowel, and 

. the mood be divided thus— Of each of 
these lonr,parts the student should be able to give 
an account. 

The'first acrist middle is formed from the fntnre 
middle _by. prefixing the augment,' and chan^rg 
•o^cu into Xuir-o^a(, f'Auc'd/i.iff'. 

' The form of .the perfect future — or, as it is some- 
times called, the third future (also the pavh-jnt&U 
/rrfurttm)— may be seen, by changing -ai of the 
second person singular of the perfect passive into 
as AeAwff-ei, AfAiic-c/ioi— where again o may be 
accounted a connecting vowol as well ns the modal 
. vowel, or vowel marking tlie indicative mood. For 
the , optative, ~o becomes ct, as A«Auo’c//tq)^tbnt is, 
j is ^ded to o. 

The principal parts of are, iraticrv, 
freVavM, ir^Travjuat the future middle, Tra^cru/tai ; 
first oorjst middle, ivavvifiriv; perfect future, 
ireTaticc/tat. 

Vocabulary. 

’AvftiratJtt, I cause to vest noAiT<fa, ^as, n (from 
' • (ip the middle, I vest): viKit ; hence our^w^fcc, ' 
r6<}w,J let taste; in the policy, 2 'oUtic, 2 foiiticaI, 

' middle^ -T (with poliiy), a state, consti- 
• genitive). tution, goverament. 

■'EirtTi}5ei/<e, I attend to, Ilopr^w, I bring, brin^ 
Iprosepute, practise. foru'ard(iathemiddle, 

na>J«, ’I make to -cease I ya, proceed, travel). 

' (in the middle, J cjkwe nf/A?}, -rts, ii,- a door,* 
or stop). ' ' gate. - 

' • . ' . ' Exercise 82. 

. Translate into English ‘ 

, 1. 0/ iroA/,tuoj M't^iv ffTpareHoFTai. 

2. ITepI t)}s Twy mXiray <rwT7jpfor jSowAevffii/iefla. 3. 

' *0 jpflT^p fioi eAsyej/ on vope6iro:Ta. 4.__ Of '^EAA^ver 
* ^jrl.roiir n^p<r« ^irrpaTe^ffBVTO. 6. ^AvanavadfieSa, 
w ^fAo<, 6. npi .rod ^yov eS $oi\wa<u. 7. Uiurts - 
'•Tifi7isy€6<rav6cu $o6\avTca. 8. *0 veer^p hvavavtrdfiwos 
itopeic^rai. ^.,Alie6\Mr^svuKThs K(K\tl(ravTai. 10 . 

’E&v .ToioCror '^vijp tV iroAcTciai/ firirijSfip, cS jSejSov- 

Ae^ffCTai. ' ^ 
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iVlrffl.— nopetiiTOJTo, the optative,, because it is in 
Oratio OWqva after an historic tense. 

’Avairauirtijttfvor,* having rested — that is, when he 
has rested^ The force of the participle in Greek 
.can often be given in English only by an adverbial 
sentence. 

T^j vvkris, hy night, the genitive of time. (^See 
the ^ntax.) 

Exercise 83. . 

Translate into Greek 

1. 1 sbalUhave been educated. 2. They will have 
been planted. 3. He will have been slain. 4. The 
general will march to the city. 5. The generals 
inarched to the city. 6. I wish the general would 
march to the city. 7. We shall have consulted 
resecting the safety of our native land. 8. He 
will consult respecting thy safety. 9. He consulted 
resj^ting the safety of the citizens. 10. They 
ceased. 11. They will have ceased. 12. The two 
men ceased. 13.‘We will cease, 0 friends. 14. The 
friends travel.v 

THE FIRST AOBIST AXD THE FIRST FUTURE 
PASSIVE. 

The first aorist passive is formed from the stem 
of the perfect active by changing -ko into 
and by changing the reduplication into the s)*llabio 
angment, as A^Avva, iKh$rty. 

The’first future passive is formed from the first 
aorist passive by dropping the angment and 
changing •y into -{ro/toi, as Au&^troiuat. 

Vocabulary. 

AnpoKparia, -ar, hi Uo\4pios, -a, -oy, hostile, 
democracy, the .gov- the enemy's, 
emmont of the Siifiov, "SvvBheri (abv and riBiqpi), 
or people (that is, the a convention, ngree- 

jHi2)ulace). , ment, treaty (in the 

*Eir<^Vpw, I bring upon, text,usedintheplural, 

I introduce; irdAe^v ihc agree>nents~tho,t 

vm (Latin helhm is, the treaty con- 

infero), to make war sidered as containing 

• on. many heads). 

not, lest (Latin ne). T^pavi'os, -ov, 4, a tyrant, 

, ' Exercise 84, 

Translate into English 

' I, *^E«tft>p 5iri 'AjijjAA/»s 2, Ti aSeA^oi . 

6jrt reS ofirow 8»SacrK({Aoy 3. IIoAAal 

SniiOKpariai tirh tBv Tvpcivyaji' >faTeAv67f<rav 4. Meyos 
g:6Bos robs voXlras tx^h ph tBv 

voKfplwy Khdurty, 5. EWe -ydyres yfavlai Kohus 
vttidevBetev. G. ^ovehBiiri, £ Kcxovpye,^ 7. Of OTpa- 
tiStgi’ €ts rhy mheftlay yijv iropsvBftytu Aeyoj^ai. 
8. Of iroAe^tau, rSiy avyOrjuBr ^vSfta&y, ■ft/uTi' t6\6p6v ■ 
^«0€poytriv. 9. '0 Aperrts 
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yate.—ripavvos does not e^ctly correspond witti 
our word tt/rani, though the latter comes from the 
former, but denotes one who has seized the helm, of 
government in a free state. A tyrant, therefore, in 
the Greek sense of the term, is not necessarily a 
despot, and the Greek may often be rendered by 
our v$vrj)6r. 

‘ after verbs expressive of fear may be rendered 
by lest, and requires the subjunctive with a present, 
a perfect, or a future tense ; and the optative when 
the verb in the principal sentence is in an historic 
tense. 

2vi/8iiKav KvSetffuv. This is what is called '‘the 
genitive absolute,” and corresponds with “the ab- 
lative absolute ” in Latin— fAa treaty Icing broken, 

Exeboise 86. 

Translate into Greek 

1. They will be shiin. 2. They were slain. 3. 
He was slain. 4, Two soldiers were slain. 5. Many 
men will be slain. 6. I shall be educated. 7. He 
will he educated. 8. Wo shall be educated. 9. Yc 
two will be educated. 10. 1 was well educated. 11. 
The constitution was destroyed. 12. The constitu- 
tion wlU be destroyed. 13. The agreement was 
broken. 14 The treaty will be broken. 16. The 
treaty was broken and the citizens^ were slain. 
10. The robbers were slain. 17. The robbers are 
said to have been slain. 18. The democracy will 
be destroyed. 


THE AUOMBSTS. 

THE AUaUENT AHD TB£ BEOUPLICATIOK. 

The augment is specifically the token of past 
time. Consequently, it forms a part of the historical 
tenses —namely, the imperfect, the pluperfect, and 
the aorist ; but it is reUuned in no other mood than 
the indicative. The perfect, though a principal 
tense, takes a reduplication, and to this reduplicated 
form an augment Is prefixed to form the pluperfect. 

, The augment, considered ns distinct from the 
reduplication, appears in two forms. Of tliese we 
have already seen that one is called the SyUabic, 
and the other the Temj>oral. We may now consider 
them more In detail. 

, TEE SYLLABIC AUCaiEKT. 

The syllabic augment is an c, which in verbs 
whose root begins with a consonant is prefixed 
'to the stem of the imperfect and the aorist, and 
to the reduplication in the pluperfect. Thereby 
the word^is augmented (hence themame) by one 
syllable in the imperfect and the aorist, and by 
two syllables (incinding the reduplication) in the 
pluperfect — e g., imperfect ^Avov, aorist l-Avro, 

pluperfect ^-Ae-Avjoj. 


Mlien the root be^ns with the p is doubled 
l^fore receiving the augment, as piina (I’tkrore), 
imperfect l^ppiirrov, aorist 
In the three verbs ^oiKofiai (T will), ouvofiai (I am 
dbld), and fi4\\u (I intend), the augment sometimes, 
and especially in the later writers, is n instead of el 
as, imperfect ifBov\6fii}v as well as aorist 

ilBovKiiBnv as w^ as imperfect 

as well os iSwdfiijy, aorist as well as tSwiiBiiti 

(instead of iStmiaBTjy), imperfect as well as 

THE TBMPOBAL AUMIEXT. 

' The temporal augment is profi.vecl to verbs whose 
root begins with a vowel, and consists in thelength- 
ening of that vowel. 'The lengthening is made by 
the conversion of s\. short vowel into a long voyel, 
thus ;— 

a becomes >?, as Sy» (J lead), imp. ^iyw, i>erf. 

■ plop- iixn- 

e „ 1 } „ imp. ^ATTifoy, perf. 

^Airiifo, plup. ^AwfKij. 

7 H ( » (T oJiireat), imp. iK^evop, 

perf. plup. 

S „ u „ dfuKiu (I accom 2 >any), imp. &filKcw, 

perf. w/t/A»}Ka, plup. 

oi „ Tj „ (/ take), imp. pptov, -om 

6^^iKa,plDp. hBpiKrt. 

• perf. fipijKo, plup. 

ow „ jjv „ ofiAcw (7 on the Jlnte), imp. / 
7}BKfoy, -oiv, perf. tiCAtjko, plup. 
TjbK’htct}. 

ot „ tp „ oiWffw (7^?f<y),imp.^fKTifor, perf. 

^KTiKO, plup. tp/rriio]. 

In elptu, fpovy, the a is lengthened into q, and 
the I is subscript; thus, ij. In avAew, qffAour, the 
a is simply lengthened into the q. In 0 iKTt<!»> 
^KTi^ov, the p is lengthened into u, and the i is ' 
subscript: thus, 

The augment does not appear in the verbs which 
begin with q, (, ti, ip, op, and ei, inasmuch as the initial 
syllables are already long, ns : — (7 submit, 

I am worse, inferior), perf, plup. qrdi^tqv ; 

iwiv (7 press upon), aor. hwaa ; ivySu (7 gfut to 
sleep),ROT. vwyuea', uipeKeu (Tbenefit), imp. u^eAow; 
oWdCv (7 wound), imp. oGraCev ; eftew (7 imp. 
tUov, aor. ef^B. E{fr^(u (7 liken, guess) forms an 
exception, which, though but seldom, changes the 
c into q and underwrites the i, thus giving rise to 
these two forms—rfiva^pv, eiKoea, fuaira', 

flfcttC/iai, ^Kofffuu. '■ 

Those verbs are also commonly without the 
augment whose root begins with ev — e.g., etSx^poi 
(I pray), less often qfi'X«J#o?»’» l^ot the 
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pluperfect is the e beings augmented into q. 
Eipjcm {J JinfT) in good prose rcjccls the nngniont. 

Verbs whloli begin witli o uud a following vowel ; 
imve in the augmented form d instead of ij, as 
(n poetic word), Jfccl or apprchcnil, inip. oloj». In 
'those which begin with d, av, oi, and a following 
vowel, there is 'no change for' the augment, ns 
arfSiCofitu, I OJii diKjth'asciI, imp. avao'w, 

J (Inj >(/>, imp. aiiatvov ; olnKt^u, I steer. imi>. ; 

ul.‘*o dvd\(<i'»fai, / destroi/, though no vowel follows 
tiio d. hns'dt'iX&'cra. dt'a\»«cs. and also nt'^XiMra and 
av^Kc^Ka. However, tlic poetic atiSu (iti prose ffiw), 

7 shiff. and itfftru (Attic oV«r»), I rush, take the 
iuigmcut, as (in prose (Attic fifa). 

Okftai, I fhhihy imp. tpinwi does not belong to this 
class, because the o following thco< is not a jiart of 
the root, but only the connecting vowel. 

There is no augmcntnl change, also, in sonic 
verba beginning with oi and a following consonant^ 

DiVvupcw, 7 fforern a nor. oiKoipTiffa ; 

I desire Kine, imp. ofi't^ai' ; otuiu, I iiuhiU/e <» wine, 
perf, mid. or pass, nlvwyifvos and also 
fiitfrpftw, J madden, aor. olWptjtfa* 

The following verbs beginning with e have for 
their augment n instead of p:— 


'Edw, I permit, imp. ituv, aov. liotra. 

'Edf^lu, 7 accustom, jierf. ffwOo, 1 am accustmed, 

'Ekf<r<ra, i fsind, roll. perf. mid. or iKtss. cTktypuu. 

*Z\Kw, I dran', dra^, aor, tUioiffa (stem IXirw*); 
cTaoi* (stem 4x-}. 7 M, commonly called the 
norlBt of aipfw, I ekoase, tah. 

^Zwofiat, I follow, imp. 

*Ep 7 'd(<>^aj, 7 lahonr, perf, j(p 7 a<r#ta». 

(ipjrifw), 7 creep, 2 aor. ^Ipvov. 

'Eoridw, I entertain a guest, perf, (tarlaua. 
f hare, 2 aor. <Tx<iv. 

The ensuing verba take, the syllabic augment 
instead of the temporal, namely 

''\yvviu, I hreah, aor. fofo, 2 perf. loyo, I am 
Jrrolicn. 

’AxfcTKOjuai, 7 <r»i being caught, perf. ^oXuKn (also 
fiAufra), J am caught, 

,'At'Sdt'cu, J please, imp, Hviapov, perf. «d3a, 2 aor. 
eaSoj'. , 

7 push, imp. itiSow (sometimes withont 
augment, as it^Oouvro). 

'Slpfo/xai, J purchase, im]), iuvoupi}r(o.\oo iipoviafp). 


The verb loprdfw, 7 celebrate a fesUeal, takes the 
augment in the second syllabic— ns, imp. ^c^pra^bi'. 
This Iiappens also in— 


E(k», 7 resemble, 2 perf. toiKa, 7 am like ; Uttie, it 
' is lihcly, plnp. i^Kri- 
‘'EAffOjuai, I hope, 2 perf. feiAiro, plup. Waitjj | 

"Epyv, I do, 2 perf. ^opyc, plup. Wpyij 
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The following three verbs have both the syllabic 
and the temporal augment ; tlio aspirate of the 
root passes to the augment « 

*Opd&), 7 behold, imp. perf, t^paxa, IcSpa/iai. 
’Awiyftf. I open, imp. xnvftfyov, aor. (infin, 

di'orfai). 

' *AX/(nf 0 ^ai, 7 am being caught, aor. taAwp (infin. 
aAek'rai). olso fiAup. 

THE lIEDUrUCATIOS. 

The reduplication is used only wlien the root 
begins with a biuglc consonant, or with a mute and 
a Hquirl. But verbs beginning witli p, ^A, yA, yi* 
take the bimplc augment 


AtJw, 7 louse 

Pcv/icf. 

Pl\'l^t/tCl. 

ikekvien- 

©vtf, I sacrijicc 

7l6vKtt 

iTfOiKTi. 

iurdu, I2da7it 

vc<blrrtvKa 

^ir«^UT€l5«7J, 

Koptvu, T dance 

KcyjpevKa 

iKtyppebKnf 

rpd^u, 7 write 

yiypatpa 

iysypii<pi)- 

KAipw. I bend 

KfUklKa 

iKSKXlKI!. 

Kplvds I judge 

KfVptKa 

heKplKTi‘ 

nvw, I breathe 

ireirpewifo 

iirevpe^Kri. 

eAa’b), 7 hreah 

T^^Aoita 

iriBkiurj. 

*P/jrTft>, 7 throw 



BAoiffvw, 7 am iazg 

^j3A(iK(VKa 

i$keiKevK7)‘ 

TXi^u, rgrarc 

^yAv^s 

iyki^i). 

rptfpffw, 7 mahe known 

iymipma 

^ywpficjj. 


Yet ^AdffTw, I injure, takes the reduplication, 

as :~ 

, ^Adirro), i3A<li/'W, ^€$Aa^a, /9^/3AajU|iuu. 

Besides tlic verbs that begin with p, /3a, yA, yp, 
those verbs nlso take the simple augment whose 
root begins with a double consonant, or with two 
Miigle consonants (pronded they arc not a mute 
and a liquid), and tliose wliicU begin with three 
consonant.'^, ns:— 


Z^A^w. I am eager /(W 

Perjtcf. 

^(i^AuiTR 

Ptwper/erf. 

^CnAeSw?. 

EfrAtf, 7 receive as a guest 


'VuKKtp, 7 sing to the lyre 

Clf'CAKB 

^(//(IAki;. 

Hwftpv, 7 sow 

icnopKa 

iavdpKii, 


IXTIKR 

hrUn. 

Tirdoaw, Ifold 

jirTyx“ 

inrixtl. 


SrpaTrjyf w, 7aHi a general iarpariiyiiKa ^orpa'njy^fnj. 

The two verbs pippiiaKu (root ^ remhid, 

and Krdopat, I acquire, though their root begins 
with two consonants which aro not a mute and a 
liquid, yet take the reduplication : as, funph<rKu, 

Five verbs beginning w’ith a liquid do not repeat 
that sound, but take as augment ei, namely.:— 

Perfict. Pluper/tcL 

iiap^ipu, I tahe elA^^i/. 

Attyx***^* ^ efAT^Ko elA^JOj. 




Ftrftd, Tl«fnjtst 

tifTfU, evWeya, I collect cwtikexo- (rwnXojfq. 

‘P/tf, J sa^ e1pn«a 

Vltlpopai, Lreeeive as my Llpt^raifiHsretolted. 
share. 

' ^laKi-^opoit I discoxiTset hns for Its peifeot 5>(f* 
Kiypa\, thongh the simple x/yw— in the sense of 
1 say, sjpeaJi^tas instead the regular reOnpllcation, 
X.e\e7jiiai. 

THE ATTIC BEDUPLICATIOS. 

Several verbs beginning Tvith a or e or e repeat in 
the perfect and the pluperfect, before tite temporal 
vowel, the two first letters of the stem. This 
augmentation is called the Attic rednplication. 
The pluperfect very seldom takes a new augment, 
as iiwpiipuiTo (from opitrau, J diy}, fnt. p^f. 
hpiipuxtt, perf pass or mid. op ^puypai, plop, ep* and 
* wp-wpiJy/iTiv, In the pluperfect is regular. 

The temporal augment, as well ns the redup^ioa- 
tioQ, lemains in all the moods as well ns in the 
'participle. 

The Attic leduplicatioQ affects verbs of two 
classes:— 


(1) Verbs whose 

stem*syUable 

is short by 

nature, c y. 

‘Kpda, I plough 

ip-hpoKo. 

hp-^pofua. 


4p-ijp^(oj 

hpupipecp. 

’EXryx^i ^ convince 

^X*^X«7x« 

iK'il\(y/itu. 


^X-jjXf'yx’? 

^•jfX/y/nyv. 

’Exiw (4x«tiy«j), J drive 

^A-^XaKS 



^A-ijAciiW} 

fA*jjXe/u|y. 

'Op&rru, I dig 

dp-<irpvxs 

hp'dpvy/ita. 


bp'Upbxm 

ap-vpvyfajv. 


(2) Verbs which in the second syllable of the 
stem have a vowel long by nature, which after 
prefixing the augment they shorten ; except 
J siipjfort, stem fp’^ptiKa, ip-ipnrfitu •— 

AXef^o), J anoint 

’“ATifpu, I collcet hf'ifffpKi hrp-itytp^M. 

hTTt^OKti hTf^ipumf. 

Ako^, I hear ^rr'^voa 

iptoictpfv, 

’tytipw, I amhe, aronse « 7 -^*pKa ^T^ycp^toi. 

iyijyfpKij iy-’^fpfaiT. 

The verb Hya, I lead, forms also the setxmd norist 
active and middle with this redupUcatioD, only that 
the vowel of the rednplication takes the temporal 
augment, and retains it in the indicative, and the 
vowel of the stem remains pure; as in the follow* 
ing : — ' 

/Atsi, 2 aor. act ^y-ayov, infin oyeyeiv; 2 aw. mid. 
\Toy6nTiv, infin. d.ydyf<j9M. 


^ AUGMENT AND REDUPLICATION IN COMPOUND 
' VERBS. 

. Verbs compounded of n preposition and a verb 
take tba augment between the verb and the preposi- 
tion. In the change, prepositions ending inavowef 
(except irepi and vp6) have the vowel elided j but 
wpii generally mingles by crasi'^ with the e of the 
augment, forming irpov; ix before the syllabic 
augment becomes and the v iti and vvv is 
either dropped or assimilates itself to the initial 
consonant of the verb ; c.ff . ' 

Prwrnt. Tmper/ect. Ptr/iCt. . PlViptrftti. 
‘Airo-^oAXftt jff>f^aAAoy h.m-^i$Xr\Ha hK-«fi€$KiiKri. 

J throiB may. 

npo>fi(i\\a> vpo-(^RX\ay vpo-P($Xi]>ta Tpo-rfiFjBX^Ki;, 

I throw irpov/SaXAoy ^ vpovfff^KltKif. 

before. 

'EK-‘$dKKa 

liJimooiit. 

XvK-Ktytt avv'ixtyov cwtlxoxa ffw-tiKuxri. 

1 collect, 

’ET-yfTyo/Mii fy-eyiyyJ^ujy iy-ylyova tv-eyvfivif 
1 arise in. 

'E^i-3iXXe# ^y-/|9o\Xoy ^^t-iSefiATj/fa fy-e/SefiX^Kjj. 

I ihrm in. 

In A»j9iiAXw, the o of the preposition is dropped 
before the vowel of f^aXXey, to prevent the hiatns 
occasioned by two vowds coming immediately 
together; but ns in jSfjSXijico the reason ceases, so 
the 0 is muincd,'nnd >x*u have Affo3^3Xn«{i ; yet 
again iv-fj0e/5x^K»t, In mXXiyu the X of the verb 
has changed the y of tlie preposition into its own 
sound, namely, X ; bnf wlicn the preposition is not 
immediatdy subjected ' to the form of the X, it 
i-csumes its own y, ns in awixtyoy. 

Verbs which arc made up of S»r, hardly, frith ^ 
difficulty, take the augment of the reduplication 
(1) in front, or at the beginning, when the root 
of the simple verb begins with a consonant or 
with 7) or « ; and (2) in the middle, whemf the 
root of the simple verb begins with any vowel 
except 7j and u\ oy,:—- ' ’ 

Prmnt. rniperfict Pfr/eef. PlvpeTfid 

^vt-rvx^u.Xain i-ivKuxevy 

vnfortuTuite, ' 

These tw'o laws are observed also by compounds 
of fS, well, only that such compounds avoid the 
augment at the beginning ; also shspytrivi, I do frell 
io,'I benefit, commonly avoids the augment in the 
middle ; c.g. \— 

JmjttrJeti, 

X o,m nb-rixovy (com. . 

fortxinate. 

Eb-epytTfU, I sv-TjpTeVovy (peif. cir-i/p 7 ^Tjj«o,bnb 
serve, (com. (b-fpydrovy) com. el^•epy^r.JltB*) 
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Verbs derived from compound nouns 6r adjectives 
take the augment at the beginning ; e^. 

hniKrftci, Perfect, 

NvOoKoyta/f T tiil/'nife ^-fiv^oK^yovv . /Jiefiv6o\dyifKa. 

(from /<v?^X 07 Vj). 

T hufM ^Ko$6fiovy ^HoSifiijfea, 

(from olKilSofior). 

Some verbs compounded with prepositions take 
t! v' augment in both places— that is, in the root 
iuid in thopreijositionj 

I 

'• Prcttnt. /iiijifrAfi. Perfect. AOribt. 

*AvQpQ6u, 1 9Ci VJt-^ ^i'^pOovy ijrd'pOuHa ^viipGuira. 

nffht. 

'Avexofitu, T S»2>' ifPftxApV iiveffxrffiai 
port. 


The analogy of these verbs is followed by two 
other ^■crbs wliich 0113 not formed witl^ the aid of 
prepositions, but by deritation from otiier com- 
pounds ; e.g . : — 

Aweraw (from S/aira, suhfistctice), I feed, imp. 

and 8i|;Tfl>v, nor. ^Jtt/rrjTo and fiijfrtjffo, 
per f. 8e8ij7T:}>ra ; mid. handofiai. I li vC, Stgrufttfr. 

'Aiokow'w (from 8j<iKoi'oj. a /terr<i«t— our datcpn), 
/ fcri'c, imp. ^StTjK^yovj' and UtiKtimw, perf. 


As esceptions, some verbs compounded with 
pi'opositions take tlic augment before tlio pre- 
position. ThO’se arc verb? in \Yhich llm preposi- 
tion and the verb have so coalesced ns to present 
the signiflention of a simple verb } r.g. 


(voeu, 1 ihirtli), imp. 
X am iinhmht. 

* k)i^tivWfl\, 

Ijftit 031, clothe. 

Z dlsmisf, .•lend forth. 

Kode^o/iai, 

Txii inyteJf I eii dowi 

Kd^Tj^ai, I 


nor. perf. mid. 

orpn.’JS. 

imp. andf/^feor or 

„ iKaBf(6fiijv and koO- 

efii/itj**. 

„ iKaBTfuijv and Ka$~ 
hpn}*'’ 


An apparent cxcejrtion is ofTcrod by those v(a-bs 
which oro formed not by a combination of a simple 
verb witli a prepo.sition, but from an already com- 
pounded word ; e.g . ' 

- Tmper/xt. 

'tvafrriioftai, I ojtjtose (from ivdvncs), IjywTtoifiijv, 
Ilpo^jjTeiJtf, Iprojthcmj (from vpatpiirns^, 
where ^vtfmoy is made up of ir, In, and hrl, agaiTi^ } 
and is made up of Trp6,foiik or Itfore^ and 

^/if, Lsay. > 

' ^ 'Excncisn 86. 

Tcir tlic part and give the English of each of 
these forms 


1. 'HvdpBow. 2. 'Lirap^voav. 3. 4. 

*Ri'itfpPw«a. S. 'ESiTfKrfyowy. 6. Aigrdfiijv. 7. ’Ai/k- 

S.^tnv6o\6yavp. fi.^niKoUpriKa. 10.''^p^iit7ov. 

12.‘'H\irwa. 13. ‘iKeVewKC, 14. *fi;ufAijKo. 
lo.‘'[liKriKa. 16. 17. ’AvtiAwtro. 18. EW/ojj^, 

13. *E«Tfff»j. 20, 21, *0/JwptfKToi, 22, ’Awf- 

flaXAoi'. 23. Sv)'E 0 'JC€i'aCoi'. 24. AvarjpiirTovy. 25. 

Evf^yETY^xa. 26. M«/iiv6(»X^Ka. 

The student should not only give the Englisli 
and assign ‘the part (mood, tense, etc.), but ex- 
plain tlm formation of each ^' 01 * 0 , giving the 
derivation, tho manner in which the several parts 
are produced, and the rule or remark which tho 
Comintion exempUnes, os set forth in what precedes. 


KEY TO EXERCISES. 

Ex. i2.~h Two road^ 1c.kI to the cily. 2. A pair of oxca 
ftrodTA^v1n2 UiD plough. S. Let ti4 icjoter, 0 bojs, 4. Uow 
street K iHiauty tvlten it 1ms good Rcnse (lic. aHiciI to U). fi. Ltt 
thecitireim keep Oie ]at\8. d. Let comp-utnms take caro for 
e.ach other (lit. lelronijxiHiDii rote iaii;/>r mxipiriifoii). 7. Let 
fntluT and iiiothci lake caio for Uio odiicntion of their i-hildica. 
8. IIi> nlio it uiisklUiil ill letUrs docs tint really see (tit. icrr 
iwf, kRiIc he m*), P. Bear hmvely the clmuccs that hcfalt you, 
10 The boy brings a lO'.o to his fhthci , that he may trjoice. 
11. lh« Imyssns hiiiigiiig a toso to his titlicr, that ho might 
iiyolw. 12. Socrates used Id speak 08 he knew. 13. When the 
Gurko approached, Ihc kirhnnnns Ihul. U. Thniiwtocles nml 
AnMides mice Imd n quancl. Ik Ihe Lape'lreiimtiionb me 
iiraoninl of nuisir. lU Tuui nuay penl fiom iio, 0 ye gods. 
17 . 1)0 not keep one uitcutiou concc.alcd m your lieait 
youurefAying other lhmg4 0.c.,de not ntif uiic incua 

niiofAcr). 

Ex. 73.~- 1. .t{!n) ^ oSos vfoc riji’ irdAir aYti, 2. ddo Irffu ra 
apotpci' ayoven. 3. Al koAsi tlirti' brar I'ovi' crw^poi a 

'!• C rroAi'mr ij>i'AdrT» Tov; loftoi/y. D. Oi troAirot 
(^dAarrer eotr I'ofiovs. C. 'Vpeu, St roAtrsi, (^vAarrerr rove 
rd^iovr. 7. 'O rartfp ifihc irpoi'otor tX^ >rai8riar, S, 

'II|i^Ti]prfi^irat irpdi’Otni'tlxoi'T^t E^OvTraifiei'ar, 

P. O! ceAiTBt TBS ff/iDririirrodiras riixot Vti'rAi'us 4«pov9ii‘. 10. 
'll MVrnO 'TV pdioK ^rpri, 7 i‘b X<^‘PII' lb 'll nifA^ r^ 
iStk^ ^Qv t^epeu ii'b xoipot. 12. ’ll Ovyann} 7 i^^rap RaI 
o irarijp cirnt^ta^ot'. 13. lUi] (rracria^oire, w YOveic. 14. Ot 
tMtSet (x<“P°''’ R fex^^PW. 10. '0 ivfli’faf 

ItwnKtit airtipwe tx«. 17. Atroi oi viu8«e povrcKii; dirctpar 
(Xoivt. 18.: 0( Ypopparoji* ampot ^AciroiTtc ov ^A«irov(7(. 10. 
*E«r7rat oi Yvistiicrr ypapparwi’ anvipat rtod'. SO. Avu di'Opunw 
aavi^cvycTDi’. 2i. IvcdOri rbr i’ovi* ii’ rp mpSi^. 22. 'Ore oi 
(VAiiBtaCor dne^cvYEi’, 23. To £<ivbv anerpe- 

IMMCrfH dcOI. 

Ex. 74,-1, The soldiers will hoc tlie city from the enemy. 
2. The i^ood man vrill plant for his ofTapring also. S. Tho 
messenger rapoitcd to the citizens that the enemy would plol 
against the army, 4. AchillcK was angry with Agmnemnoii. 
6, Tile Gieeks prevailed innch by their valour. 6. Sociatcs did 
not Implore the judges with many tc.us, but tiustiiig in his 
own innopcnce, Incurred tho utmost danger. 7. Judge not 
before youliaveheanllhctalonfboth. S TlioLacedTeniouiaus 
tlcfrtroyed Platrea. 0. Who can believe a har? 10 Ilcnr me, 
myfnciid. 11. Hm messenger repotted that tho enemy had 
plotted against tho auny. 12. Hear me, my friend. 13. Let' 
one niead believe another. 14. Tlic}’ say that the city incurred 
great dnugeri 
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THE KEW -POPCLAB EDUCATOR: 


Ex. <6.— 1. ’OffT))«Tijy6sTivffo?iiviwb TiviT6\eniw**oWf»«. 

^ wfipwirot Mtl rots (icyoi«is ^muevmt. 3. Ot 

ayyeAoi cffayy^ounv. 4. 0! jroXejiioi jffi^ovXnoitfi tm 
^oiriAcr. 5, Oc jfiol ^m^ovXfvovcnv. 0> IloXXa to($ 

mXiraif cirayycXw. 7. 'A^'iXXeilS A.ynp.i]ivevk 8. Si 

7u dicX^¥ )AT|V(et<. 9. rotf fraXcfuott. ID. T«vt 

SticaffToj iKCTCiicru. 11. Ot XP«J^^ troXiTai aiiic IwKtJffOWt wt 
iiKaffrit- 12. Ol iroXe^uai IIXaTftta; icaraXvAvcrtv. IS. Ol 
4tpartilK<u nXtirtuat KaroXvirovotK 14. Oi arpvtSuM 
ftoXu’ Karc'Xvtrav. 16. 'AKovtraW fiev, w lyKOvoi, 1C. 'Enu^ 
cratpy frtffrevm 17. "Eriupes irupto imumiv, 16 
<r«it. 19. ’E7ri4rT«V<ran)i'. 20 IIiffTcjffCifKV. SL *0 (rrpanwi^ 
r^-tu'jpti'f svXXa tOTcvct. 22. 'Eyw troXXS lajfuin. 

Ex. 7C.-.1. The soldiers hove slnm Uv) thoimnd twohundred 
and ^ty-ftve of the enemy. S Pliereeydes n^ed to say that lie 
' hnd sacrificed to no god. 8. As you me Quaing Uen produad) 
young, learn many good tilings. 4 Thesootii&ijc^liBs foretold 
tile ifuture well. 6. Yon have lastmeted your (duldren vdh 
C. Idedca, having slam her diildren, rejoiced. 7. The Lacedos 
iDonUnb had destroyed Fktna. 6. Sardanapalus hod put on 
a uonian'a garment. 9. Wlien the sun had set, the enemy 
a)>proae1iGd. 10. Alexander, in his pursiut of Datios tlie king 
of the Persians, had made himself muster of great wealth. 

£z. Ife^AKUMi. 2, Hi^tviegfiy 2, 

4. ^owvvoiivtv. 6. '£^4i>tu<r(i', 6. 4di'<i}a«/«i', 7. lle^OKil. 
aapev. 8. 9, QiSgouatv. 10 Ted^aaatt'. 11. 

'£T<6ua(9at>. 12. *Eduffav. 13. '0 fioi^rtt ry 14. 

*0 |iavnr 6tif ^aC« <Kar4i> 19. IlatjdM fa fcmv. 

16. 'Eni6n)ei> ra r^iei>a. 17 'Eircvaiitvnt rA (avreS ntro. 16. 
'AXefat^pat Ba^uXut>a gariX.vff<v. 10 . 'AX(|ai4p(K BadvXAm 
aanXrXuKet. 20, ‘0 ff«t$ tf7oAi]i> Yuvtucetav cvtvm. 

Ex 78.— 1. Two men are fighting, a Let ns fight lirevdy 
for oar coontty. 8. It is necessary that a son should obey hl^ 
fetlier. 4 Many good men are poor. 6. It is honourable to 
obey the laws of the country, 0, Do not welcome tiwse of 
your fnends who gntity jon In bad things 7. Let each go 
quietly along the middle of the road, a Let the cltluna obey 
the laws. 9 Uy two brothers follow me. 10. If you aw 
j willing* to do well, work. IL If you msh* («ho*U yon 
ivUh) to do well, work. 12, No one who lies escapes notfeo 
for a long time (I « , no one l!t$ for n foiiy time irtffionf being 
/hund out), 18. Tlie LacedAoionians used to go on their 
expeditions to the sound of flutes. 14. Would tiiat all would 
consult witiiout anger, 16. Two beautihil horses were dnven 

Into the city. 16 If youare poor, you ha^-e few friends. 

Ex. 79. — 1. 'Ewlws twHfai koI oXiyou? ^iXovr ^x«. 2. 
'E^ovXevfoftrr. S. Bo4X(i mAuf irpdmiv, (pydfov. 4 
poiXjiKttXmfvpimivipyiieu. S.'Eftdxorro 

yn-nmt. 7. 'Epixfi'^i. 8. ’fl orpaTiaToi ytyyattts 
' ir«p* f^s^wafpiSos. 9. KoAok son •«pl to* veipi'Jer ^«;(c«r6at, 
M 2»i fiTOjiai. 11. 'Cjiol i'nwii. 12. 'Efiol ?wfli»rai. 15. 
ffTpanryu tird^da. 14. OTpar«Jj£«« ciaeptOo. 15 Toif 
vo;iei;, & imdet, enoSt. 

Er. 80.-1. The robbers hnye been shun. 2. Two brother* 
have been educated by the same maeter. 8. The monarchy has 
been destroyed by the people. 4. Many temples to tlie gods 
have been built by the Athenians 6. Let tiie door be sliut at 
once. 6. Take care to have consulted well before acting (lit 
btfore the deed). 7. The de^ of self-government Is Implanted 
in all men. 8. Let the robbers be slain at once, 9. The enemy 

* The difference between el ^ouXeiandeai' jSovAp moybetiias 

explained. El flavXei assumes that you are willing— y yon «r« 
loffttng, which I bdicw you fo 6e, and so should be trensloted 
since; eok poilXy makes no such assumption-SAcuW gw be 
' uiUing, nbeuf whhh I txprm no opinion eftiwr loog. 


are said to have been shut up In tlie clt.'idel. 10. Eeiioplion's 
two sons, Gryllus and DiodOms, had been educated in Bparta. 

Ex. 81.— 1. Ili^'avevnu. 2. Ol troTjtc ire^ovcvmi. 8, 01 
ffTpariwrai eiK^dvnwro, 4. KaTaxfaXeiWTai. 5. KBroKCKXt(ff9<. 

6, KaT(i«KXeia6r. 7. Kar<u«KX(ia-|wi>0(rinV, 6. 'OSvodi'BpHnM 

jcartJfwXsiffftjr. 9. Ol ^ovs KaTweaXtlodoi A^vofrat. 10. E6 
ffnrai6ni|Uai. 11. Eb emroi'leiroo. 12. Eb ireTrai'Snivrai. 13. 
ICiwur «ireirni8n5/tijv. 14. To jeWpa «b ir«^vrniT«. 16. TA 
itibpa uucuf eirr^tlrevn). 

" . ^ 


ENGLISH LITERATIJItE.— Ynk 

[ConiiiKied feom p. 74.] 

THE ELIZABETHAN PERIOD: PROSE. 

Much of whnt we-hav^ said of the development of 
poetical literature in England during the Eliza- 
bethan age applies equally to tlie prose of tlie 
same period. We have, in commbn with almost 
every writer on the subject, treated the Elizn- 
bethan age as including not only the reign, of 
the Queen herself, but also that of her successor. 
In prose literature, ns in poetry, the great brlUiani^ 
of the period belongs to the later^iiiore than to the 
earlier'portion of it. Most of the great writers who 
adorned it were either still unborn, or mere children, 
when Queen [Elizabeth began , her reign. And the 
contrast is striking between the scantiness in 
amount and meagreness in qnnlity of the prose 
Iheiature of/the first years of her reign, and the 
variety and power of the close of the periodi of 
which we speak. A few of the writers whom wCi 
have thought it better to treat ns belonging to the 
preceding age, sneb as Asebam, were still living at 
the time of the Queen’s accession. Thus Aschnm's^ 
“ Scboolmaster,’’ which we liave already mentioned, 
tiiougb probably written before, was published in 
the reign of Elizabeth. But the prose literature of 
this eai’lier period has been generally described by 
Hallnm, and its merits and defects sufficiently 
pointed out, in a single sentence We "shoald , 
search in vain for .my elegtince or eloquence in 
writing. Yet there is sm increasing expertness rind 
fluency; and the language insensiMy rejecting 
obsolete forms, the manner of oar writers, is less 
nneouib, and their sense more pointed and per- 
spicuous than before.” 

But in the later years of Elizabeth, not only was 
literature abundant, but literary taste was the . 
fiishion ; and this led to one curious phenomenon 
which deforms a portion of the literature of the 
period,, and had a very extensive and corrupting 
influence upon the taste of the Comt, and hence of i 
the nation. The style of writing known asHitpIiKisBi 
derived its name from the most conspicuous example 
o£thestyleit8elf,the“Bdphues”ofLyly. JohnLyly ' 
(bom about 1663), whom we shall have to mentjon 
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nsrain as a tlmiuatisl, was tlic author of a prose 
’romance in two parts, containing the adventures of 
a j'oung Athenian, first at Xajfics. describe<l in the 
Jir>t part, “Euphucs, the Anatomy of tVit,** awl 
secondly in England, described in the second part, 
“ Euphucs and his England." The style is uftcctcd 
and unnatural, made up of lalmurcd antithesis, far* 
fetched and inappropriate iilnstrations, artificially 
inverted sentences— of cvoiyihiiig winch is most at 
war with ease, simpllclliV. and pr.ncc of language. 
The book would scarcely be worth noticing in the 
present day were it not for the gro.at influence it 
excrciicd in it.s own time. It at once bcc.ame a 
favourite at the Court, of Elizalx-th. everyone who 
nspirc<l to a reputation forlitcrarj'tnstc and culture 
imitated its nbsurditic*: in his conversation, and the 
taint of Euphuism is found among a very large p.art 
of the lesser writer.** of the period; while some of 
the greater, perhaps oven Shakespeare himself, flic 
greatest of thcjii all, can Itardly bo said to ha\e 
alway.s escapetl it, Shakespeare, in Lorr'f Lfthmr'f 
/.fist, tbrouglt tlic lips of Hnlofernes, carictitures 
this affwlution of style; and Seolt.moro broadly 
>iill, in tltc character of Sir I’icrcy Slmfton, in the 
“ Moiia.storj’.” 

To a very dlfferont class belong the writings of 
Sir Philip Sidney. Sidney was perhaps the j)nre>t 
example of the highest type of chameter which 
that ago produced; a type which combined the 
liigh courage, generosity, and adventurous devotion 
of the ages of chivalry with the learning, culture, 
and tolcwnce of a later d.ny, AVc shall not spesik 
licre of hi.s fame as a soldier, of his univcT.'-al popu- 
l.'iritr. or of the general grief at his early death on 
the field of Zutphen in loStJ. "Wc have already had 
occa.«ion to mention him as a poet, and a> the friend 
and patron of poet**, especially as the gonerons and 
faithful friend of Spen*'er, Ihil in the hi^torj* of 
literature Sir Philip Sidney’s place depends mainly 
on liis pre-o works, which are two in number— the 
“Arc.'idia** and the “Apology for Poesy." Both 
were fir.4 published after tlic dejilb of the author. 
The “ Countess of Pembroke's Arcadln," .'■o called 
by the writer from hi*, sister, to whom it is nddrc-?«od, 
w.'is written at Pcn*<hur«!t, and is a romance with 
much variety of incident, some conception of char- 
acter, and, in parts, a good deal of ]iawer of depict- 
ing the gentler emotions, being in all these respect.s 
far superior to any prose work of fiction vliieh Imd 
been produced in England previously, or for a long 
time afterwards. 1’he “Apology for I’ocsy," or 
“ Defence of Poctiy* written soon after the “ Arca- 
dia, " is a short essay on poetr)' (using poetrj' in a 
wide sense to include all works of mere imagination, 
whether in verse or in pro*^), its uses and plea-surcs, 
and the reasons why poets and poetry were not 


held in higher esteem. As a work of criticiMn this 
work is not, and does not profess to be, profound 
or systematic ; but it is full of good sense and good 
taste, and there are probably few' of Sidney’.s judg- 
ments whicli a critic of the nineteenth century 
would be inclined to reverse. But the great merit 
of Sidney's works consisted not so inucb in what he 
had to say, as in the mode in which he said it. Ills 
•style combines clearness and simplicity with dignity 
and variety, to a dep'cc fpiitc unknown till then; 
and from the great ]»)pularity whicli Ins works 
obtained, especially the “Arcadia," there can be 
little doubt that he contributed more than any 
]»rcv!ons writer had done to the formation of a 
sound standard of taste in the matter of style. A 
few* extraet.s from the “Apology’ for Poesy" will 
give some ido.a of Sidney’s style of treatment and 
expression 

“IsjK'akto rIiov.' tli.it U J«»ot iliyiiitng iiiul tlmt 

ii>.ik«*th n]>oot,nn nmic llinii ti Imi(; ^miu imiki-th »» .’tdvncaU', 
who, ht* in nnanur, ho on nUvoc.'it'' nn'l 

no «nl(ti(*r. hut it {< tlint Tripling' iiDt.i1>l<> iiiingi’4 of viitins 
nixs, or whnt c)re, with that lU'lljrlitfiil twriitiig wliu’li nimt 
i»* ll«* riRlkt ih'scwtiin? iioti' to know a i>ocf byj .■ilthoiipli, 
itnU'wl, tlw •'(.‘Hfttv of jioft'* Imvc clwwii vw.i' ii'.tlu'trfitlent 
RthiKiit, meaning, a« in ninttcr they {siswd all In nil, so in 
jirtiijipr lo Ro tvjoii'i Ihrm nil; not spcakmg (tahlc.tnlk 
f.t'>hi(m,or llkr mrn m n ili.>n»i} wimls ns thty clinnci'nlily fall 
front the in(nitli,l>iit )>i'Mn?<.M«-h sylliihlvofcnch w<inl iii jii«t 
pn^xtrlion, nvconltusln the illRnltyof tlie^ulyt'Ot.'' 

“Cprt.tlnly prrti Diir Kaflonr conMnswell (.nvmt ilip 
iiinwl rotimion-jilaw". c.f niiclmntnblcncss anil lnunt)V‘in'».s, ns 
lh>‘ divine iKirmtion of Iht r.*. ami 1.9zaius ; or of liKolKshcniv 
anil mercy, ns tlmt li<MVnily tiismumc of the lost chiiil nntl 
Uieprnclons father; Imt that lus tlirmii;li.s«‘nicliJiiR \HMlnjn 
knew the v'.taU'nf ri\c-i tiiimiiiR In lieU.amlor Litrarih lietng 
in Ahrahrun's liosom, nunhl ntoie ronMnntly (as it neru) 
inhahlt IxitlithiMitrinoiy amt tlieJnilRiiicnt. Truly, rimoself, 
iiicsfcius 1 Hie lir'fore my eyes thr lost duW's ilisjainr'il piodi. 
pility funinl to piivy n ilinntr ; wliH'h b}* the leaincil 

<1{vute«nre thouRht not iil-itoriial acts hut in<.tnictih" par.i- 
liK^ T'orconehi'.lon, 1 h:iy the }>liili>*-ophcr tcadii'Ui, hut ho 
tiwrhvth olo.enrL‘ly, *-o .ns the lenmeil only can uni1or:*tmhl 
Itiin, tlmlis to h-ny, ho toaclieth tUoni that nic nlremly tmiRht ; 
tmt the j'ool Is tin- fnoil for the totMU‘n‘^t htonmclis, (hu jMict 
IS the right I'opiihir I'liilos-opher, whereof Asop's faWc'^ 
(dwgowl proof; whose piclty nllegorlos, ate.nUng muter tlie 
fminal t.nlcs of Um-Is make many more lieastly limn beasts 
b^gln to lienr the sound «rrirtui‘ fi'oin these iluiiib speakers." 

In a later part of the treatise, lianing gone 
through the Vcirions classes of poetry', and spoken 
eloquently on the \'alue of each, he comes to the 
subject of lyric poetry 

"Is it tlic lyric that most dlspleaseth, who, with his tmied 
Ijve nnd wcllmcconled voice, glvclli j>m>se, the rcwnnl of 
virtiw, to nlrluous nets, who moral jirccepts and natural 
proWems, who Rometimos rniseth up Ids voire to the height 
of the heavens in Hinging the lauds of the limnorta! ’ God ? 
Ccrt.alnly I must contiss my own baibarousness. I never 
Iwaisl the old song of Percy and Dougins tlmt I found not 
luy lieart moved more tlmii with n trumpet ;, nud yet it is 
sung but by some blind crowder. with no raughor voice tliau 



THE NEW fOPULAE EDUCATOR. 


136 

ni(le«tj’le; T\1iirh*lMlng so evil apiiarellfid In the dost*®'! 
■•ribnrchs of that uaclril agc,_whftt would It work tnmmcil 
tlie gorgeous eloquence of 'Pindar ? " 

Sir^ ’Walter Raleigh resembled Sidney in the 
vmiversiility of his accomplishments, and in the 
brilliancy _of his reputation, Hia adventures ^"<1 
sQccessea ns a courtier, an explorer, and a colonist. 



Sic Waltch Haleiok (frown 7VirfmJflby2«eellfn).) 


his long imprisonment, and his tragic end, belong 
rather to general lustory tliau to tlic history of 
literature But in tlic history of literature Italeiph 
deser\e8 a place, not only for his poems, which, 
though shoit and not vciy numerous, ought no 
means to be foigotten ; but far more, for his re* 
markable piose work, “ A History of the IVorld.” 
The part of the work actually executed only carries 
the history down to the Second ^laccdonian Wnr, 
and of coiuse. even for the period of which it docs 
treat, Haleigli's history has long ceased to be used 
as a text 'book, or cited as an authority, as must he 
the case with any general liistory so early in daf® 5 
but as-an example of English piose writing it holds 
a very important place in our literature. 

In remarkable contrast with the work of Raleiph 
stand the w'oiks of the laborioas obroniclers, a series 
of whom wrote during the period of which we ?re 
now treating To this class belong Stow, Holinshcd, 
and Speed, of whom the fonner two wrote in (he 
reign of Elizabeth, and the third in that of James ^ 
Stow devoted himself mainly to the illustration of 


fhe history of the city^of London ; Holinshed and 
Speed to that of Bngbnd generally. 

Theology occupied a, large space in the prose 
literature of this as well as of the preceding period ;'i 
but thp points mainly in controversy now were " 
different from w'hat they had been. The u'ar 
between Protestantism and Catholicism was as 
keen as creir; but in the days of Elizabeth its 
battles were fought more often with the sword than 
with tho pen. Tlie controversies about wliicli 
English tlieologians mainly employed themselves.' 
in tho.se woiks at least which have been proved to 
have a lasting interest, wore those between Angli., 
cans of various shades and the Puritan Honcon-* 
formists, Many of the theologians of. this period 
weit! powerful' writers; Bishop Andrews in par- 
ticular was equally distinguWictl for learning and 
eloquence, and his sermpns and treatises arc still 
largely read and highly ^valued. But far tlic 
greatest writer in this department of literature was . 
HwfKtT. I Vl-oOmsi wwi 'ourn td ■nay WnWlre 

parentage, and educated at Oxford, where he 
early acquired an immcn.«e reputation for learning ' 
and ability. He was ultimately appointed 3Iastei‘ 
of the Temple. Ilis great work is the treatise on 
“The Lnws of Ecclo.slnslical Polity,'’ which is nn^ 
clalioratc defence of the iio.sition of the Clinrch of 
England. The merits of tho work, from a thco* , 
logical point, of view, or the soundness of its philo* 
sopliical and political doctrines, it would be quite 
be«ide the purpose orthc.«c lcsi>on8 to discuss. . But 
however men’s estimates of the value of the "Ec*’ 
cleslastical Polity” a« a philosophical treatise may 
vary according to the changing phases of thco- 
lo^cal controversy fiom age to ago, or tho rarious 
Stand-points of individual thinkers, this great work 
most nlwiiys remain one ot the most perfect exam- 
ples of English prose style— tlie most perfect, 
pcriiapg, that could be selected from among con- 
troversial treatises. 

But tbc most important publicntion of tliis era, 
in its influence upon tlio literary taste of the 
people, as well as in other and higher aspects, was 
tliat of tlic present authorised version of tho Bible 
m 1611. M'o have already explained that .the 
rariooB versions, from that of Tyndall dowti.fo that 
of which we arc now speaking, were not so many 
wholly independent version^ • bnt that each was 
fonnded upon, and borrowed largely from, its 
predecessors, though at the same time each was 
something much more than a mere revision of that 
which went before. The consequence is* tliat the 
language* of James’s Bible is not exactly the 
language commonly written or spoken in James s ' 
<tey, but rather that of a somewhat earlier period,’ * 
and must, even in James’s time, hare had a slight 
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air of antiquity in the cars of those who listened 
to it. Piobably the veiy air 'of antiquity— not 
enough to obscure the moaning or grate harshly 
upon llic oar, but enough to vary the tone of the 
language fiom that of e>ery-day life— may luixc 
contributed then, 
as we think it nn 
donijtodlv does 
now, to gne to the 
\ery words of the 
English Eiblo that 
ix)wer of leaciiing 
the mind and the 
affections, and im- 
printing thoin- 
schos upon the 
memory of men nnd 
women of all ages 
and all classes, 
which they sliarc 
with those of no 
other book, nnd 
wliiclh nccouhng 
to general testi- 
mony, no otlicr 
.veisionoflhelJiblo 
possesses in an 
equal degree. 

Among the 
■wriiets of tld- nee 
theic is one nlio 
stand? so com- 
pletely alone that 
it is iinpo'-'-ible to 
group him with 
any other. Robert 
Burton ^\ns n 
elergj man, and held benefices in several parts of 
England, as well ns avicaingc in Oxford; but he 
spent the greater pjirt of his life in Oxford, living 
a i-tudious and Ir.boriou - life among lus book*?. 
His remarkable work, “The Anatomy of Mebn- 
choly n*as published in 1G21. Thi.s singular book 
IS a collection of tlio most extensive and out-of- 
the-way Icaining. combined with mucli originality 
and humour, It was long one of the most popnlar 
of books, and /nmished mat crials or suggestions to 
■imiiy finb«vcqueiit writers', though it is now hnt 
little lead. 

We have received to the Ihsl the consideration ’ 
of by farlliQ gieatcsl proeo writer of this poriod, 
the greatest philosophical waiter that England lias 
ever pioditced. Fiancis Bacon was bom in London 
ill 15(11. lie was the son of Sir Nicholas Bacon, 
who held, the ofiicc of Loid Keeper of the Great 
Seal under Queen Elizabeth. The future Chancellor 


was also nephew of tlic Lord Treasurer Burleigh. 
He therefore started in life under circuTnstancc& 
apparently very favourable to his advancement in 
the public scr\ico; but it is doubtful whether he 
detired imtch assistance from hi^ lelationship to 
Burleigh, the Lord 
Treasuicr having, 
apparently, for 
some reason which 
we cannot per- 
haps now’ clearly 
determine, no veiy 
cordial feeling to 
wards his nephew. 
He lecclved his 
university educa- 
tion at Cambridge, 
and was afterwards 
sent abroad to 
gain the benefit of 
foreign travel. . On 
his return fram 
abroad, and aftei 
the death of his 
fnthoi, he selected 
the law as Ms pio- 
fession. He w’as 
called to the bar at 
Gray’s Inn, and 
ontcrad upon the 
active exoicise of 
his profession He 
soon acqniied a 
gloat icputcition as 
a piofound lawyer 
and a consummate 
advocate, nnd his 
pTofe*!sional practice became very large Nor was 
hb politicnj cai eer 10*55 successful. He wns a partisan 
of the Bail of Es5cs, nnd iccoived much valuable 
support from him. though in tlie hour of Essex’s fall 
Bacon wa's found among his enemies. His ndvanoe- 
mont became rapid after Elizabeth's death and the 
acce^ion of Jmnes I. He took a prominent part 
in the debates of tlic House of Commons, showing 
himself generally a willing and obedient instrument 
of tho Court party. Ho became succcs‘hely 
SoKcitoi-Gcncral, Attomey-Geneial, and Lord 
Chancellor, with tho titles of Union Voiolam and 
Viscomit St. Albans. The last-named high office 
B.-tcon filled from 1617 to 1621. But in the latter 
year, the contest between the Crowm ‘and the 
Commons lunning high, Bacon, ns well as others, 
fell most ju'^tly n victim of popular indignation. 
Cliarg^s woiD made against him of coirnption and 
receiving bribes in his judicial capacity. He was 
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impcnchcd nt the bar of tho House of Iiords and 
unanimously convicted. Ho was sentenced to o- 
fine of £‘10,000, and to impTisonment during th^ 
king’s pleasure, together with various disabiliticsi 


such ns from huhUug public olllcc or Mtting id 
Parliaincnt. Tlic substantial parts of thN punish* 
ment— tho fine and im]irisimmcut— wore sood 
remitted by the king; but llacim't. fall wn*. irre* 
triovablc He lived till ICilG in iiiuch omlKiiias'^* 
ment. and .at Irct died uf a fc^o^. said to kivc becd 
brought on by a chill received in the coui^e of A 
suppoM'd scientific cx|>orinient. 

Any attempt at an claborsitc exammatiou of tho 
philosophic value of Bacon’s works, or to determine 
the place which lie i.s entitled to fill in the raiikJ* 
of science, would be out of place here. Snch ad 
attempt belongs more projiorly to n hlstoir of 
philosophy tlwn to thc'ie introductory lp«>on« id 
literature. Without entering upon any contro* 
verted questions, it is enough to sny that wlwtcvcf 
scientific ncbicvcracnts had been accompli'>lied 
(nnd they were great), however soundly and l»oWlf 
men had used induction ns an in.«trumeiit for tli® 
discovery of trvith (nnd there were already roed 
who had done so as surely and as boldly as aiif 
have done since), no one had ever examined and 
expounded the principles of philosoiiliic inquiry aS^ 
Bacon did. And he wlio teaches tho true jirinciples 
of .any art is not the less entitled to praise because 


thcre.liave been tlio'scwlio pmcliscd the art not 
willimit Mtccc‘'.s hefore its rules ha<l ever ocen 
systonwlically expounded. 

The great philasophicai work wliich Bacon con* 
ccivofl .'ind mapped out ’ for 
lihiiH'lf was (In* •'Iii'itauratlo 
Jlngna," wliich wa*- ini ended 
to contain his wlude sv^tcin of 
phiIo‘‘Ophy. It was to consist 
of *>ix books ; but of the .ms 
only two wore* ever coniplotwl, 
niilhing more than scanty fmg* 
nii'iits or s^H'diiicns having 
been written of the remainder. 
The fir^t {«« of the “IiiMau* 
ratio Magna "wii’' published in 
Eiiglisli in lijd.'i.iniilcrtlK* title 
"Of the I’roficUnC'* and Ad* 
vaiiecment of licamiiig." It 
wa-» jiflerwnril-, in repub- 
IMied in Lit ill 111 an enlarged 
fill m, under the title “He Aug* 
nientiH .Soleijilurttm." Tin** 
Work eonsi’-tvd of an exauuiui' 
tion into the then stab' nf 
scientific knowledge, a nntnnil 
introduction to the c*xix)»l(iim 
of n souiidiT inethml in philo* 
sophy t han t liat which was still 
tui> nnirh in use. Thu Peennd 
jsirt of the '■ Iiisfaumtio 
Magna** was publbhed in Udin in Ihifl, under the 
title ’Novum OrgJinum." In thi** bot»k Bacon 
gives his exposition of the inductive mciliwl, tho 
new in«tnimont (as he calls it) of invostlpitlon, 
togv'ther with .an o.xjKisuri* nf those itMn, fabe ap* 
peaK^nce^ or conceptions, which chiefly lead wen 
asfniy in their pursuit of triitli. (if the other 
comemphitcd lionk's of tlic "lustauraiio Mngnii" 
nothing more than fracment.s in any ca^e were 
written, 

In mWilion to the great work of vvlucli we Imve 
«5poken. Bacon wjis the author of innnerDiis smnllcr 
work*, both English and Latin, ills History' of 
the Bolen of Henry YH.” and lu« “Es<ays" are 
the most remarkable of those in English. The 
“Ess.ay**** were the mo^t jxqmhir rd his works 
during his life, as he lnm«elf “says, " for that, ns it 
seems, they romo home to men’s business and 
Ivosoms”; and they have rcmainefl so to this day. 
This is the volume which any stvident who has not 
the time or the inclination for a thorough study 
of Bacon’s larger- philosophical works-, but who 
desires to obtain home imder'taiuling of his 
Wonderful powers, ought to read nio'-t carefully. 
Tho "Essays” arc not o'ssay.s according to the 
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modem usage of the ^rord ; they are not full and 
finisbed treatises on isolated points or branches 
of a subject. Bacon used the word “essay** 
in its original sensc-'an attempt ; and his essays 
•are short studies on great subjects— sketches, not 
huisned pictures. But, like a perfect sketch, each 
essay contains the whole outline of a finished 
picture. Their leading characteristics are clearness 
and comprehensiveness of thought, unequalled 
conciseness of expression, and beauty and harmony 
of language. There is no book in the whole range 
of English literature which it is more inemnbentx 
on the student thoroughly to master. 


COMMERCIAL CORRESPOND- 
ENCE.— Ill, 

(CodCinuecJ Jnm p. 78.] 

FRENCH, dEBJIAN, AND ENGLISH. 

16.— Form of Advice op a Traveller’s Visit. 

Lijont, March 2ith, 1890. 
Messrs. Smith, Oook & Hyde, London. 

Gentlemen.— We beg to Inform you that our 
Mr.’ Robert Roche will wait upon you to submit to 
your inspection samples of our latest manufactures 
in Dresses and Shawls, Walstcoatings, Cravats, and 
Handkerciiiefs. 

Trusting soon to be favoured with a large order, 
We remain. Gentlemen, 

Your 'obedient Sen’ants, 

Lbcoutbur, Gaspard & Co. 

ill/on, Ic 28 mars. 1899. 
Messieurs Smith, Cook k Hyde, d Londres. 

Messieurs, — Nous avons I’honneur de vous annon- 
cer que notre M. Robert Roche se pr^sentera dies 
vous pour vous sonmettre ies Ichantillons de toutes 
nos nouveautls pour robes, ohilles, 4toffes pour gilcts, 
cra\*atcs et foulards. 

Dans I'espoir de recevoir bientdt une bonne com- 
mando, . 

Noim vous pr4sentons, Slessieurs, 

nos salutations empressSes, 

Leoodteub, Gaspard & 0". 

28 SnAr». 1S99. 

‘>mcn Grrf & Sonton. 

Sic ertautcit un$ 3&ncn< initpttBnIcn, tets 9io6cct 
Dicefic tcctrcn tuitt €ie pi (ciUc^tn, urn iViujift vrn 
Hiiftrrn ntisifitn Satritaten in JHcirern »nb SBcfim, 

(SravAiten unt> ti!fl^rrii ju imtcctcdtcn. 

Sn ter ‘^olfnuna ntit «n« I’tkngctit^ifn £)ttec 
pi tucrtcR, icic^utn irir, 

^c^Qi^tungSvcfi, 

Secrutrur, (SaSj^arb k Gc. 


17.— Letter adhsing Despatch of Goods 

AND ENCLOSING INVOICE. 

London, lOih, 1899. 
Philip Teesdale, Esq., Dublin, 

Dear Sir,— Enclosed please find invoice of Cotton 
Goods forwarded to*day in a case marked P T 
No. 5. 

The amount of this invoice 

£4o0 please place to my credit. 

Au'aiting your further orders, to which my best 
attention shall always be given, 

I remain, dear Sir, 

' Yours truly, 

A. Lonsdale. 
Londres, le 10 aw'd, 1898. 
Monsieur Philip Teesdale, Dublin. 

Cher Monsieur,— Ci-joint j’ai le plaisir de vons 
remettre Picture d des Cotonnades qui vous ont 
esp4di4es ce jour dans une caisse marquee P T, 
N*6. 

Four le montaut de cette facture vcnillcz me 
reconnaltre de £450. 

Dans I’attente de vos ordres ult6rienrs, qui auront 
tons mes soins, 

Je vous pr^sente, cber Monsieur, 

Mes salutations sincere^, 

A. Lonsdale. 
Sonbon, 10 Slpcil, 1898 
$mn ZttiHk, S)uMin. 

$Int(i ivcHen @ie 9ftdurn fiber iSftumii'cfrilrffe ftiittn, tit 
3^ttt in ttntr JliSc, matlirt P T, No. 6, fieute jnaefartt 
Uiuctdi. iDen ^(icturcnbetCiig con £450 ficitebcu @ic incincm 
Gontc gutjubringen. 

Sl^ctttfcrHtrtn Ortti?, tit fleW meint criijit Sliifintrffam* 
Wt ^ctbtn a?trten, fc^c ii^j gtmc entotgen. 

‘^<.'4>Aditung3voU, 

31 PPRltfllf. 

18,— Letter enclosing Cheque, 

Luhlinf Ajtril 12/7;, 189S. 

A. Lonsdale, Esq., London. 

Sir,— Your favour of the 10th instant is duly to 
hand, covering invoice of goods forwarded in case 
P T, No. 5, for which I beg to hand you cheque for 
£450, of which please acknowledge receipt by return 
of post. 

By sending your new patterns for the coming 
season as early as possible, you u-ill oblige, JSir, 
Yours truly, 

Philip Teesdale. 
Lithlin, h 12 arril ISO'^. 
Monsieur A. Lonsdale, Londres. 

Monsieur, — J’ai bien rc^u votre honoi‘4e <lu 10 
avril. couvrant facture il des marchandisc expedites 
dans la caisse P T, K” 5, pour lesquelles je vous 
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remets mon cheque de £450, dont venillez m'accus^^ 
rScq)tioii par retour dn courrier. 

Vous m’obligeriez beaucoup en m’envoyant le pWs 
t6t possible tos noureaux ^hantillons poor 
- saison proohaine. 

Becevez, Monsieur, mes salatawioDS siacdres, 

Philip Teesdale. 
©uSttn, 12 Slptil, 1898. 

_^tun Sonjbfllt, Scitron. 

3^ tiiip[iii 0 3^r ®tcbTt(} voni 10 c init Sachtra nfltr 
g{fanrt( SBarcn, Jiifte F T, No. 5, stjtn tdi 3&a<n 
hiniittt ciiitn C(ici{!i£ era £450 fcnTt. t^ifcn Smpfanj €* 

thtt utHjffcKb AKjcitjfii waifeit. 

SDuicI^ fc^ntftile ditfcntitni) 36iei neucn {^ii^cc fur r(< 
fcnimnite @A(fen »(Rcn Eit utti^ vKHntcii. 

'^cctiac^tiinsflceff, 

. 19.— Letteb rcqeestixq Furtheb Obdbrs. 

- Lfjont, Dettmhtr 30fA, 1898. 

Messrs. Dafour k Co , Paris. 

Gentlemen,— It is now more than three months 
since we bad any orders from your firm; never- 
theless, we are persuaded that the fenit does n®^ 
lie with us, or the maoner in which we have executed 
your last. 

We are more vexed tliau you at the rise hi 
velvet, and we know that your sale must In con#** 
quence be hampered. If yon, however, realise tb*^ 
throughout France and Italy cocoons hare fetched 
from fl fr. to 0 fr 90 o. per kilogram— that is to say» 
18 per cent, more than last year, and that coi^* 
sequent ly silk costs us 18 per cent, above last year's 
prices— you will see the necessity of our raising the 
prices of onr velvet in proportion 
Ton will find in our parcel some samples of wb®t 
we have in stock, and we subjoin our price bst 
Our Mr. Marchand will be in Paris next Tuesday* 
and will have great pleasure in ghingyoufurtb**’ 
details. 

We are, Gentlemen, 

Truly yours, 

JACQtTES MABCHAED, BBIOAUD & CO. 

' £yon, It 30 rWww5re, 1898, 

Messieurs Dufour & C®. il Paria 
Messieurs,— H y a plus de trois mois qoe 
n’avons regu d'ordres de votre maison; nous ne 
pourons, pourtant, imaginer que la maoi^re ddO^ 
nous vous avons traitds dans le dernier envoi, ait 
diminuer la confiance que vous nous avez accord^ 
Nous sommes plus ffichSs que vous de I’filfivation 
de prix que vont subir nos velours, et nous sentoos 
bien que cela vous genera pour la rente. Figeroz- 
, vous que les cocons se sont pny6s partout en Fran®* 
et en Italie de 6 fr. ft 6 fr. 90 le kilogramme — e’est* 


ft-'dtre, 18 pour cent plus cher qne Pan dernier— les 
soieries de toute cette campagne vont done nous 
cofiter 18 pour cent de pins que Pan dernier, et 
il faut qne nous augmentiona nos velours en pro-' 
portion. • 

Vous trouverez dans notre envoi quelques ^chan- 
tilions de ce que nous avons de disponible cu 
magasin, et oi-joint notre note de pris*. 

Notre M. Marchand sera ft Paris mardi prochain, 
et anra le phudr de vous entretenir plus longuement 
de tous cfis dfitails. ' 

Agrdez, Messieurei 

' Nos saluts empresses, 

Jacques Maboha^'d, Bbigaud & C“ ' 
SljeR, 30 iD<cein5er, 1898. 

Shifrur & Cs., ipatit. 

QQir f(it mcl^t Alt tni 3Ri}nAttit tdtie OrbtrS um 
Btitr 5innA ri^altcii ; ni^itt tcficiucriisn finb wir «i6cc 
fttcrjtugt, tus Ver ®runt tlkifftt in uiiS ju fu^en i|l, 
cm in ttt 91\t tint !&)ci)e, tvu tctc 3^t{ tc^lcn 9lttftc&i|e }Ui; 
‘'Auffifiicuna gd)ca^tl^dl»tn. 

Si'tt in SAmmri ift unt uimnsincl^nKT niS Sfinin, 
URt tcic t.ia 3^ncn £8erMufe tntun^ 

rcfttirnt tcnkcu mujint. iSltim Sie (rtec^ (ebenftit, bag 
Gi'ccnt in ^itn^ Sronfreu^ unb Stadtn ven fl. 0 til 6.90 
ttt Jvilo er^iclt |}attn— t.^. IS $TCRni. ubet 
$Riftn— , uRb bag uns bit Sihc in Sol^e ttifen nett At 
18 S8r«nit. ftbet itnm iCttifen !eptt, fe U'trbm Sit tie 91ol6«’ 
Rtiibi^ieit b(c cntipTe^tnbtn iPttilttfjMmns unfnitt 9ammt« 
jicjft frjuiftn. / 

Sit 5nrtR in nnfrrcm tPafid riinf)t*(I>7u|}tr sen fniigrr 
SDarc, unb ntc jetm 3bnen fiitrtci tmfcK iPmAilie. 

Unfet ^(cc Snnnfianb nitb cm lutt^fieu S^itnfiaj in iPsHi 
fna, unb tin bifbiibftcl batauS mai^tn, S^nen 

ttfittR SrtaitS JU stben. 

^edtac^tungSbpn, < ' 

SnrqutS Sllarc^anb, ^cisnub & So. 

20.— ClRCULAB LcnER OF CbEDIT, EXa 
Ztmdon, JIarch itJt, 1898. 

Geutleraen,— This circular letter of recommend- 
ation and credit will be remitted to yon by James 
Muiibead, Esq., of Edinburgh, a gentleman for 
whom we claiifi from you a friendly reception, and 
we beg yon to give him an opportunity of entering 
into business relations with the large landowners of 
TOUT country. Mr. Muirliead belongs to one of the 
richest families in Scotland, and himself super* 
intends his extensive and flourishing estates. As 
be intends looking over the land in the neighbour- 
hood of your metropolis, you. will oblige us 
paying every attention in your power to his famify, 
who, having accompanied him thus far, will remain 
a few weeks in your city during his short absence.*’ 

As to the funds which Mr, Muirhead lyill require 
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wc beg to open a credit wth you in his favour for tlic 
sum of £5,000 (five thousand pounds sterling), which 
you will please to pay, indorsing on this letter each 
of the sums he will have received to the full amount 
of his credit. Please add to the amount yonr 
commission and iill other expenses, and draw on 
ns for the whole sum at the best possible rate of 
exchange, and at the date customary in your town. 

A^uritig you that due honour will always meet 
the drafts for the payments you will make to James 
Muirlicad, Esq., the receipts for which you will be 
kind enough to send ns, we beg to tbankyou beforc- 
• hand for the attentions you niil show to this gentle- 
man and his famil}'. 

" 'We shall always have the greatest plcasnre 
.in rendering you similar or other services, and 
begging you to command tbc same at any time, 

' ■\ye are, Gentlemen, 

Your obedient semnts, ‘ 

Spjblmank & Co. 

Messrs. N. N. at Berlin, A^icnna, Trieste, 

. Tenice, Rome, Naples. 

Zaarfrcj, le i. mars, 1898. 

Messieurs, 

ta pr£sentc Icttre eiroulaire de recommandation 
ct de ciNSdlt volts sera remise > par James Muirbead, 
Esq,, d'Edimbourg, auquol jious vous prions de 
vouloir bien fairo un-nccueil obligeaut, otlulpro* 
curcr en m4me temps la possibility de sc mettre cn 
relation d’affaires avec Ics grands propri6ta1res de 
votre pays. Ifr. Muirhead apparti^nt il une des 
plus riches families do rEcosse, dont Ics terres 
prospferent sous sa direction. Tons nous obligerc? 
indniment, Messieurs, si vous ponvez aussi contri- 
buer aux t^ydnicnts d'un sSjourde qnelques semnines 
que la famillc dc notre recommandd fera dans votre 
capitale, tandis quo Mr, Muirhead lui-mfimc visitera 
Ics terres^ voisines dc la mytropole. 

Quant mix fouds dont lilr. Muirhead aura besoin, 
nous I’accrdditons cbez vous jxuir line somme totale 
dc £o,000 st. (nous disons oinq miiic livres sterling), 
qu'il vous plaira'de Ini payer, on inarquant surle 
dos de cette lettre chacune des sommes qu’il aum 
touchyes jusqu’il repnisement de son credit. Vous 
voudroz bien chaque fois ajontcr a ccs paiements 
votre commission dc banque ct tons les autres frais, 
cn vous remboursant stir nous au mcilleur cours 
possible ot & rychynuce qui conviondra aux usages 
dc votre place. 

■ Eu vous assurant, Messieurs, qiic Ic mcilleur 
accueil sera toiijours pr6pary si vos traites pour Ics 
ixiicnicnts qiic vous ferez il Mr. James Muirhead, ct 
dont vous nous cnverrczlcs requs, peimeltez-noiis dc 
vdns exprimer tVavance nos plus vifsfrcmerciments 
des attentions quo vous nurez pour notre recom* 
mantiy et sa famille. 


Nous fiprouverons toujours le jdiis grand jilnisir 
d vous rendro le rcciproque. nin**! quo lom {iiitrc 
scnice qui dopeiulia de nous, ct vous prions dc 
dis^joser librcment dc noire raini-itere. 

Agreez, Messieurs, rassurance de la plus haute 
consideration dc 

Vos obeissants scrvitcurs 

Siqnui.tsK k C'c 

Messieurs N. N. il Berlin, Vienne, Tlie^te, 

Venise, Romo, Naples. 

CpiitDH, 1 flIlAri, 189S. 

Skfn (^irniinr Gutuhief unit 3r«»tn 

MU^mn Snmrd nul Gtittfingh, frAfmtiit U'rrtcn, 

wclittm €i( nnen frcuntlicten ffinmitg i<nnuii U'eiicn. imt 
icir bitlfit 8k, tfiiit dklegeiiJidt $ii mit tni gicfrn 
Santtcfiticrii 3^rcc Q)rg(nt in tSkfd^Afljvnt'iiibuiig }» trctrti. 

IDluirticab grhi'tt nitet ber md'ftnt 8>imi(i(K Sdirtitantj 
an, tmb attnv.ic^t fniralit^ fiiiK aiijgtbdinttn HtficHtcn 

tr bcai'firfiitgt baS i'tittL in ber 91ad>Kin‘^.ift 
3ftrtr aJittrcHc nnjuft^tn, fc lufttcn irir 3fmf:i fur irtf 
'HMfmttltnnhtt (thnnllic^ frin, avldic Zit injuiifftcu fdiicr 
ffaniitk eitvtifnt ivrflcn, bk ivAiiKnb fniur fiirjdt 911'ivtkiirictt 
finige SBct^ni m 3^m- 8tAtt pibruigcn ivirb. 

^tticffS ttt 8timmtn btmt ■^'(ir iDhiirivab Wbiiifni ivitb 
fe triffitni Jviv itin ticrmit I*fi Stiini niwn t^nut fftv £.*5,000 
(fagt fuiiftauftnb ipfunt 8tcrhng) tie 8it grfATligii a»j}<irilrn 
nnkt ffintwgmig. fuif \n fliilrffeiif bin’fS airitfrt, 
j|<bfl veil ifim ciitncmmnifii ©ftragra i'li jur ©danuntfiininK 
bet ^KbltS. iOlii tutcR Slue (SonumiTlcn Cctvie a((e 
!lu4Iagcn bem tctu^nibeii iSdretge (niqtijuftlgcn unb ficli fAr bcii 
jiiin jjAnOigficn Gmft, imb ju ttm in Ofw 8Mbt 
gt}>TAii(^Ii(l^tn iltnuin, auf iin# pi ctrivifii. 

Sir g.imntiTcn Sfuun ^kniiit, bajl dl'Tt gtgtn Bathnigcn an 
^mn J.nntS aHnirl’Mb gqcgnicii ant ven ifjfcn Ciuifniiitn 
fvgWtctni 5!rnttcn fitlf gttfitrfribfa Sduilj fiiittn iwrben, aiit 
banfen ivit Dimm ur QlocauS fuc uiic ivddic 3ir bkfem 
•5cmi unb fciiicr Bamilic enreifen iccttcn. 6? ivirb anj 
}am gillFttii 9*(vgnKv3cit grrdetint, 3^ncn ctrr 

anbfK iDitiiflc ju Itii^cn. 

3t}te(maiin & Gc. 
%crm S'!. Dh j« JScrlin, ©icn, uricil, 

Q?cn<big, iRcni, {Rent'd. 


ARCHITEGTTJRE-VI. 

[CbiitiMKcd /loiti jv 'S 1 
THE MAIIOHETAX STYLE 

The title. *OIahomctan“ -elected hero as in- 
cluding the specific tcrm^i givi-n ro the variou- 
I^iases of style, found in diitoteist numtrie*. of the 
buildings erected for tlic practiiv the tenet* laid 
down by Jhahomcl in tiie Koran. It includes 
** &iTacenic,‘’ the term given to ihc architecture of 
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Cairo and Sjria ; “Moorish,” that hy which tho time there would seem to have arisen that natural 
style as practised in Spain, Morocco, .and airiuity desire for archileotural magnificence which is in- 
is hnown; *' Persian-Saracenic,'' in Persia; “Indo* hcrant in mankind,- hut having no architects or 
S.iraconic,'’ in India ; and “Turkish,' in Constant!- builders of their own, they employed the natires 
nople and its environs. of tl>c country {even althougli they might he 

Mahometan chronology dates from tho year of Christians) to build for them. In Egyiit aU the 



Fir. ftt.— Tiir or ConpoiA. 


the Hegira U22 A.D., when jHahomcl was fifty-two 
or fifty-three years oW. IVithin a century from 
that date the north of Africa, Spain, Syria, and 
Persia bad all been conquered or converted to the 
faith. In India its influence was not felt till the 
beginning of the thirteenth century, and the last 
province acquired was that now known as Turkey, 
witli Constantinople as its capital, which was sub- 
dued and taken by the Turks in the middle of the 
fifteenth century, from forty to fifty years before 
the expulsion of the Moors from Spain. 

The Arabs, the original founders of the faith, had 
no architecture of their own, but when they came 
among the building races, it was natural that they 
should at first take possession of those chh^ 
monuments of the countries they bad subdued, and 
adapt them to their ,own religion. In course bf 


early raosqnes arc said to have been built by 
Coptic Christians ; in Syria architects were brought 
from Byzantium ; and even in India the natives of 
the varions parts of the country were employed by 
them— the only prescription being that the new 
buildings should be in accordance witli the require- 
ments of tbc faith and of its tenets ; and, that they 
should contain certain features, the most important 
of wliich was the kiblnh or niche, which indicated 
to the faithful the exact position of itecen, towards 
which ci'ory good Mahometan was required to turn 
when engaged in his religious observances. 

It follows naturally from this, that by employing 
native workmen, they accepted, at all events at 
first, the style of (he country they had conquered. 
Tlie requircmeiitsof the religion were such, however, 
that a new typo of plan was soon evolved. The 
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first -would be (a) the enclosure of a largo court by 
walls— in one of these (■\ iz , that Vail which was 
' built at right aii.^les to a'lme diuwn to llecca) was 
placed the kiblah or tiicho before iveferred to ; (i) 
the prowsion of some suitable covering, called the 
prayer cliamber, to protect the worshippers ; this 
was obtained by carrying a roof on a series of 
arcades carried on colunins, and forming a series 
of aisles. all ranniug at right angles to the Meioa 
wall ; (c) arcades or coveied approaches round the 
three siaes of tiie couii ; a fountain for ablution 
in the centre of the same. 

These constituted the simple elements of t^e 
buildings required. lu their decoration, however, 
thby were limited by certain restrictions of their 
religion, which forbade the imitation of any natmal 
objects, whether human, animal, or vegetable, and 
this sooti led to the creation and development of 
' new forms ol ornament hitherto unknown. The 
first consisted of geometrical patterns of infinite 
\’ariety (for the Arabs were great geometricians) ; 
the second of conventional fiouing ornament, which, 
though based on the principles of nature, as regards 
its growth, never imitated it and the third, a class 
of ornament which consists of the imitation of 
constructional foaturoa used, however, purely in a 
decorative sense ; this, we have already pointed 
out, exists moreorlessinuUstyles. The Mahometans 
would seem to have carried it farther than any 
other builders, owing probably to the limitation 
imposed on them in not being allowed to copy 
nature. 

In those buildings which were taken over for 
their purpose‘T,-6uch as the ancient church of St. 
John at Damascus, the ohurch of St. Sophia at 
Constantinople, and some of the Jaina temples in 
India, they liad.to convert them as they best could. 
Tlie earliest examples known of mosques specially 
built for the purpose are the mosque of Amrou in 
Old Cairo and the mosque of ICairvvan in Barbary. 
In both these cases they took possession of the 
materials, however, of more ancient buildings, 
consisting chiefly of columns and their capitals, 
of Boman, and in Cairo of Bomon and Egyptian 
work, and used them up in their new constructions. 

The mosque of Amrou or Omar in Old Cairo, 
which was founded in 642 A.D., consists of a conit 
360 feet by '357 feet, with the Mecca wall facing 
south-east. The prayer chamber consists of twenty- 
two aisles, of arcades carried on columns, six of 
them to each row. On the north-east side there 
are round the court four aisles ; on the south-west 
^ three; and on the north-west (in which is the 
entrance porch) one; the fountain no longer 
exists. All the' arolies are slightly pointed ; they 
are carried on ancient columns with capitals and 


bases, and the arches are tied in at their springing, 
just above the capital, with beams of wood to 
resist tlie thrust. This mosque was enlarged and 
partially rebuilt in 691 A.-D., so that it is not certain 
that all the features described belong io the earlieit 
mosque, 

The mosque of Kairwan was founded by the 
Emir Akbar in G75 A.D. It is 427 feet long and 
225 feet broad. The prayer chamber consists of 
seventeen aisles, in each of which are seven bays 
or ai'ches. It is much deeper, therefore, but not so 
wide as the mosque of Amrou. The central aisle 
facing the chief niche is mder ; doable aisles are 
carried round tfie court, in which there still exists 
the fountain. The arches of this mosque are 
circolar-headed and horeeshoe, that is to say, the 
curve of the semicircular aich above the springing 
is continued below the springing till it meets the 
projecting capital. 

The mosque of Cordova (Fig. 20) was built in 
imitation of that of Kairwan in 786-790 A.D., having 
eleven aisles with twenty-one bays each for a prayer 
chamber ; here also the columns and capitals were 
talcen from earlier buildings. To this early part El 
Hakim added, in 962 a.d., twelve more bays, retain- 
ii^, therefore, the samewidth, but doublingthedepth 
of tile prayer chamber. Later on, in 985, El Mansour 
increased the width by adding eight more aisles, 
making nineteen aisles altogether, with a depth of 
thirty-tbree bays ; so that, irith the court in front, 
the mo'sqnc now measures 430 feet by 877 feet, equal 
to 163,110 square feet superficial ; larger than any 
cathedral, except St. Peter's at Borne. The height, 
however, is only 30 fOet ; even for that dimension 
the columns used were too short, so that, to obtain 
lightness in the arcade, a small arch was thrown 
from pier to pier above the lower arch. In the 
more elaborate parts of the prayer chamber, inter- 
secting cusped arches were also added, which makes 
this mosque one of the most beautifully elaborated 
specimens of Jloorish work. Later on in the 
Alhambra they copied as a decorative feature 
the intersecting constructional cusped arches of 
this mosquo (Fig. 21). All the arches are horse- 
shoe, and many of them cusped. 

The mosque of Ibn Touloun, Cairo, 877 A.D., was 
constructed entirely with new materials from the 
designs of a Coptic architect. Its plan, is similar 
to the mosque of Amrou, except that the aisles run 
laxallel to, and not at right angles to, the Mecca 
wall. It is built in brick covered with stucco, 
highly decorated with Coptic inscriptions and 
ornament. The arches are all pointed— the earliest 
instance of their employment above ground. 
[1^3. — The pointed arch is found in the drains 
under the palace of Nimroud.J 




Fig. SI,— TsE COcBT OF Lions t»e Aluajibiu. 
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The in«que o£Salt!m Hassim in Cairo, 1356 Ai, irhioh wis boHfc by Christian architects for the 
H a variation from the, pfeceding. The prayer . Moslems, and, is nit quite in aooofdanoe with the 
hambercoasistsofaliagerecessortratiseptGOfeet ^ ustialplan. . 

ricle,90feetdeep,;j,nd80feettocromi<}farch. His In |he mosqubs of Egypt and Syria thei-c is a 
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ooTered witi an immense pointed barred vanlt} mi 
; the three other sides of the central-court are other 
transepts of less dimensions. '' 

The, portal or'entiance to this mosque is 80 feet 
high, and leads to a vestihule prowned hr a dome 
carried on what are known as stalactite pendentives, 
— ^he term stalactite being given to certain features 
of. a constructional origin, employed decoratively 
tliroiighont Mahometan building, the most elaborate, 
being those of the halls in the Alhambra.' 

,,In the great mosque at Mecca the prayer chamber 
suiTounds the court in which is placed the Kaalxi 
or holy stone tower, towards which the Mahometan 
turns to pray. 

In fejTia ‘the principal mosques aVe that at 
Damascus already referred to, the so*called mosque 
of Oniar, which is known to the Jlahometans as 
the Dome of the Rock— an octagonal building of 
^eat beauty,, which was the rock .from whicl) 
Mahomet is recorded to have ascended into heaven ', 
and the mosque of El*Aksa,'the earliest portion of 
' . 154 :. 


fKiture— the dome— to which we have not alluded, 
and which, though originally restricted to the 
covering of tombs, was afterwards introduced so 
frequently into mosques as virtually to become one 
of their charaoteristio features. These domes are, 
as a nile, built in stone, and covered udth the most 
beautiful decoration, that which is called nrab- 
^que, consisting of geometricnl flgurcs interlaced 
uith flooring conventional ornament. tVlth the 
domes must also be mentioned the minarets (Fig. 
25), which are square towers surmounted with two or 
three storeys of octagonal lanterns, each smaller 
than the other, so as to leave a passage round, from 
which the muezzin or call to prayer w cried by the 
officials of the mosque. 

In Persia, the, earliest mosque existing, at Tabreez 
(1204-1211), resembles more a Byznntine church in 
plan, and it is not till near the close of the sixteenth 
century that we find in the great mosque at 
Ispahan a similarity of arrangement to tlmt already 
deseribedat Cairo and in Kaiiwaii. At this period, 
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however, the style had become so far de^ doped 
that the prayer chamber had become a sumptoons 
hall, sarmoanted by a dome and flanked by 
other halls loofed with a series of small cnpolas. 
The domes in Persian as well as in Indian mosqnes 
hare a peculiar 
bnlboas form 
which is not 
found in the 
earlier types of 
Cairene work. 
The great gloiy 
of the Posthn 
mosques is the 
magnifleent wall 
decoration of 
glazed tiles with 
which they are 
corered, and 

which, by their 
brilliance and 
beauty of colour, 
hare entranced 
all observers. A 
similar decora* 
tion is found on 
the walls of the 
Dome of the 
Rock (mosque of 
Omar) at Jeni* 
Salem, making it, 
with its interior 
decoration of 
marble, one of 
the gems of 
architectural art. 

In Turkey the 
chuioh of St. 
Sophia has been 
the model on 

^ which the new mosques have had their designs 
‘based, and unth so magnificent a model it would 
be difficult to go far uTong. When we conrider, 
however, that in Europe in the sixteenth cen. 
tniy the older traditions of ait were lost, and a 
revolution in architectural style was taking place, 
it is surpiising to find in the Suleimanie mosque, 
built 1550-1558, a building so fine in ita proportions, 
and possessing so magnificent an interior as to be 
second only to St. Sophia’s. In these new mosques 
the prayer chamber is virtually the mosque itself, 
with au ntiium or court containing a fountain, and 
this type is followed in otbei' Turkish mosques. 

The ^lahometan style in India possesses a greater 
variety than in any other country, owing to the 
occupation by the Moslem conqnerois of the earlier 



buildings existing, which they altered orndded to, to 
smt their own requirements. The great mo'-que at ' 
Delhi, for instance, is partially Hindu and p.vtialh 
Saracenic, and the same is found in the mosque at 
Ajmir; the walls and arched openings belong to . 
the latter, the pillars to the former, tlie plan in 
both cases following the typical arrangement of the 
mosque of Amrou in Old Cairo. The most perfect 
mosque of its kind, and one in which the earlier 
forms have become thoroughly engrafted into the i 
Indo-Saracenic style, is the Pearl mosque at Agra, 
built in white marble. The principal diSerenecs 
which we have to note in Indo-Saracenic work arc 
its far greater solidity, owing probably to the 
influence of the earlier Indian work; a higher 
development of design and increased grandeur in 
the entrance gateways to the mosque, uhich 
at Futteypore-Sikri and at Jaunpore constitute 
features of greater size and magnificence than any 
fonnd elsewhere; and lastly, the increased value 
attached apparently to the erection of sumptuous 
tombs, the Taje Mehal at Agra (Fig. 22) being 
the most magnificent mausoleum in respect of size, 
conception, and richness of material (marble inlaid 
with precious stones) ever erected. *■ 


POLITICAL EOONOJIT.— 11. 

[C»Httnu(d /nm p. S7.] , 

HOITBY.-OAPITAL. 

Valvx when expressed in money is colled price. 
What then is money 7 

Omitting, for the present, which It 

will be clear on a moment’s reflection is only valuable 
because it is supposed to represent so much coin— ^ 
and money, i.e., shillings and pence (foi 
reasons which will be clear hereafter), let us con- 
sider gold coinage, or the silver coinage of those 
countries where silver, not gold, is’ a standard. 

Travellers in uncivUised bountries usually cany 
with them something the natives are likely to want, 
and to be ready to take in exchange for food; such 
as knives or cotton cloth, or strings of ornamental 
beads. Now if (as sometimes happens) the nathes 
have more of these things than they want, the 
traveller, is in a difficulty. In early times, when 
neighbouring tribes lived very much alike and pro- 
duced few things, and each produced much the 
same things, this difficulty must often have arisen. 
But there lias frequently been some kind of thing 
that everybody is likely to want, and for which 
eveiyone will exchange something. Even in quite 
cUilised times this has happened ; thus in Tirginia 
in the Inst century, when there was a scarcity of coin, 
small quantities of goods were often exchanged for 
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tobacco. Savages have (Jffcen, thought that some 
kind of shell or ornament brought luck or vvas in 
some way saoied, and have been ready to take any 
number in exchange for goods. When the Pilgrim 
Fathers settled in Massachusetts they found that 
on the beaches there were shells Jughly valued by 
the Indians of the interior, who readily accepted 
'strings of these shells, called wampum, in ex- 
change for furs; 'and for more than a century 
the chief thing the Indians took for their fure 
was wampum, which was measui'ed in strings of a 
certain nnifom number of sUolls, Now very early 
in history the same sort of feeling seems to liave 
existed about gold and silver. Everyone was glad 
to possess bits of them, partly for' their beauty, 
partly,' perhaps, because they looked as if they were 
somehow comieoted with the sun and moon, which 
were worshipped as gods, and so .their possession 
might bring good luck. And as everyone desired 
them, everyone was glad to exchange goods for 
them ; so they became the goods most commonly 
exchanged. Before they were plentiful, cattle had 
often been exchanged for goods ; for iu an early 
state of society, when pasture land is plentiful, a 
few more cattle are no more expense to feed, and 
everyone is proud to have more than his ne^libcurs 
if he can. But gold and silver possessed great 
, advantages over cattle : they were portable, they 
were easily divided, they did not perish like cattle, 

^ one piece was as good as another piece oC the same 
size and iineness. They seem then to have been 
generally adopted in very early times as oirtm- 
latvng medhivit, not deliberately, hut gradually and 
half-consciously. At fii'st they were exchanged in 
bais of certain weights, with a stamp to show that 
they were of a certain purity ; later on, to prevent 
' fraud by clipping or scraping, they were cut into 
coins, rounded, and stamped on both sides. 

, But it must always be remembered that U 
itxll a, emmodity. Even now if we take French 
gold coin to a money changer’s, he will talk about 
“ buying” the coin. It is a peculiar kind of wealth, 
with the special use that it ensures oommand of a 
idefinite amount of commodities ds no other kind of 
wealth does. By the invention of gold and silver 
coin we can, as it were, store up for future use the 
purchasing power which is value with the cMtainty 
that we can use it when we want to. We can, of 
course, exchange our othef goods, but we must wait 
till we find someone who both wants them and has 
what we want, which may be a long time. Even 
then they may be damaged, and their purchasing 
power is quite uncertain. By the use of money we 
do each exchange of goods for goods in two parts, 
very often separated by a long interval of time. 

Money, then (except tdken and paper money), 


IS a commodity selected by the general consent 
of society to effect exchanges in, originally be- 
cause everyone prized it for its own sake, now 
because it has obvious advantages over any other ' 
commodity which might he used for the purpose. 
It is easily divisible, very durable, very portable, 
the coins of the same size and weight can be made 
absolutely uniform in^alue; and it fluctuates far 
le^— except when we compare periods a century or 
two apart— in'* its value, or purchasing power over 
^ods, than any other kind of goods does. It is thus a 
medium of ezeha/y^e, a measure or stmdwrd of value, 
and a dore of pwclmhiy power. 

In all countries, to secure that the coin shall be 
what it professes to be, Government has undertaken 
ite manufacture, and declared that certain kinds of 
coin must bemused, if the creditor demands it, in 
effecting a payment. But this is only to protect the 
creditor from iJeing cheated. Except when the 
coinage is not what it professes to be, no part of 
the value of a coin is derived from the G<n'emment 
stamp— except so far as the purity and genuine- 
ness are thereby guaranteed. But in many coun- 
tries coins of other countries circulate quite as 
freely os the coin of the country. Thus English 
sovereigns are said to be almost the only gold 
seen in Portugal. In some great commercial cities 
in the last century so much foreign coin was 
in citoulotlon that payments were often made in 
half a dozen different sorts. The first bank at 
Amsterdam was founded expressly to save the 
merchants the trouble of calculating how much 
they had received. They took their various coins 
there, the values were reduced to a common denomi- 
nator, and the merchants credited with the value of 
the result, expressed in the terms of a currency 
'called “bank money,” but not represented by coins. 

We must guard ourselves against exaggerating 
the importance of coin, great though it is. As a 
matter of fact in the large wholesale traffic of 
modem times nob the half of the hundredth part 
is conducted with actual coin; in international 
trade still less. Bills and cheques (as we shall 
see by-and-by) have virtually changed wholesale 
trade into barter again. The over- estimation of the 
importance of money led all the statesmen of 
Europe in the seventeenth and eighteenth centuries 
into the mistaken financial policy caUed the merean- 
tile fystem. 

They did not exactly believe (as it is sometimes 
CTiid) that money alone was wealth, but they acted 
as if they did. ' In the then condition of Europe 
wars were very likely to break out, and they thought 
that each country ought to be prepared, first, 
by manufacturing for itself as far as possible; 
next, by getting as much gold and silver as possible 
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into the country and keeping it there. This was 
done by potting high duties on imports— because, 
it was thought, if goods are brought from abroad 
coin will go out of the countrj— and offering 
various inducements to merchants to export goods, 
so that the coin paid for them should come in. 
Then, with plenty of coin in the country, we shall 
(they argued) be able to pay for what we* want 
readily if a war breaks out. Adam Smith exposed 
the weakness of this argument in a wsly we shall 
describe under Foreign Trade ; and showed that 
the country would really become rich and powerful 
faster if the citizens weie allowed to make and sell 
as they pleased, or at least with as little restriction 
as possible. 

We have given much space to vahie and 
price and money because political economy is 
primarily the science of exchanges. Its central 
notion is value. A commodity is not wealth unless 
it has value. Wealth, liowever, is almost always pro* 
dnced by labour, though its value may not stand in 
any discernible relation to that labour. 

Political economists usually enumerate the con- 
ditions of the production of the wealth as three — 
land, labour, and capital. This enumeration is not 
very satisfactory scientifically, dating as it does 
from a time when force or energy was ^ hardly 
recognised as a real thing. “ Land” in it includes 
aU forces of nature before human efiort has done 
anything to them, and capital ” those forces after 
that event. Labour,’* too, is of two kinds : mere 
muscular effort, such as lifting a box or pulling a 
rope, and intelligent direction of force by tools and 
machinery or otherwise. As civilisation advances 
mere muscular effort is replaced by machinery, 
with very great benefit to the world at large, though 
often with Inconvenience and suffering to the par- 
ticular people displaced. It is truer to say (as 
iitill did) that the requiates of production are 
labour and natural agents. But as a rough pre- 
liminary division we may preserve the threefold 
division into land, labour, and capital. It bos a 
leosoD in the history of the science, viz. : that in 
England and France, where political economy was 
first studied, the product in the last century was on 
the whple divided between three great classes— land-, 
owners, labourers, and capitalists. As their slmies 
of the product were found to depend on different 
sets of causes, it was natural to take separat^y 
what they contributed to the process of production. 

“ Labour ” is divided by economists into produc- 
tive and unproductive. “ Productive ” labour pro- 
duces utilities fixed and embodied in material 
objects. Thus a tailor who makes a coat, an agri- 
cultural labourer who sows or reaps com, or feeds 
cattle^ is a productive labourer. So all labour of 


transport counts as ^productive labour, because 
according to Mill, “ it confers on goods the utility 
of being in the place where they are wanted.*" 

The exact line between productive and-unproduo 
tive labour is rather hard to draw, and many rather 
siRy things have been said about the " stigma ” 
cast on labour by describing it as unprodactive. It 
is forgotten that political economy uses the term 
in a sense of its ownv “ Production is not the sole 
aim of human existence,” as Mill truly remarks; 
and the highest and most useful labour possible, 
the labour of the .great religious or moral teacher, ‘ 
of the* philanthropist, of the missionary, is only 
indirectly -productive— rf it is productive at all— in 
the special sense of political economy. It has been 
proposed to make an intermediate divisidn- the 
indirectly productive — td include the labour of the 
schoolmaster for instance, because in most if not all 
trades men arc better workmen if they have bad a 
gMd general education. But it is \'ery hard to draw 
the line. Some sorb of amusement is necessary if a 
worker is to be efficient, and so the people whos 
amuse liim might* be called '* Indirectly productive 
labourers.” But is the ticket-taker at a concert 
an indirectly productive labourer ? Yet he is part 
of the establishment. - , 

The fact is, any number of idle discussions may be 
raised about these preliminary notions. If we were 
going to deduce our conclusions without dealing 
with the facts, it would he very important to mnku 
our definitions precise at first. As we only deduce 
conclusions to verify them by comparing them with 
the facts, very-precise definitions 'do not matto ; we 
can wait and see if difScnlties arise. By convention 
productive labour includes the labour of protection 
— the soldier, the magistrate, the policeman— who 
prevent wealth from being .destroyed, and ensure 
the security necessary to production. ^ \ 

Of " land,” as understood by the political econo- 
mist, we need only say that it includes agricultural 
land, building-sites, mines, fisheries, water-power, 
and generally every source of wealtii in natfure 
apart from the labour expended to make it asefol. 

It is generally (for simplioity) assumed that it is ‘ 
owned in separate lots l^indinduals, which is true 
on the whole of the most advanced countries in the 
present and the last century, but is very far from 
bdng true of ell times or countries. 

Labour works on land with capital, ’or on the 
products of land, which are part of capital, with 
other capital, and so confers on material objects 
fieri] capacities of satisfying desire. 

Capital is defined by the political economist 
wealth set aside to assist in the production of 
future wealth. Sometimes^but less accurately, he 
takes it in the popular sense, “ that part of a man’s 
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possessioDS which he expects m aSord him a 
-revenue.” Purnituie, for instance, is not capital in 
theaecond5ense,except-toaperson who lets furnished 
lodgings ; in the Atst sense it never is capital at all. 
-(The cabinet-njakev produces wealth for himself by 
<5elling finniture. But he does not add to the 
general stock of wealth by selling it, but by making, 
it. The addition to his own stock of' wealth which 
--arises from his selling it is a case of mere transfer 
as regards the sum total of existing wealth. So a 
hoise in a chons is “ capital *’ in the second sense, 
not in the first. His owner by exhibiting him 
transfers wealth, in the form of coin, from other 
persons' pockets to his own. But a horse employed 
on a farm, which draws a reaping-machine or takes 
' goods 'to market, is capital in the first sense. 
Economists sometimes make farther refinements fay 
Speaking of " personal caiatal,” i.e., abilities, Wt in 
the sense in which we 'have defined wealtii, these 


consumed and come back again with a surplus. 
The present producers of the things whioh'aiQ not 
capital, te., luxuries, would have to turn to the pro* 
dooticn of things that are capital, and with more 
capital there would be more and ever increasing 
employment. 

In one way indeed, but quite an indirect one, 
expenditme on luxuries i$ good for trade. The 
more wants people have, the harder they will work 
to satisfy them, and so the more wealth there will 
be in the world, and the more wealth there is, the 
more people on the whole get a share of it. Wealth 
has always a tendency to be diSused, to be partly 
exchanged for services or goods to satisfy fresh 
wants. The large fortunes qf individuals grow, but 
✓they grow not by being hoarded but by being spent, 
by being consumed by the owners, orby otherpeople 
to whom the owners lend them, in such a way 
that they come back with an inciease. 


are not wealtli and cannot he capital. 

Capital is divided by economists into “fixed" ; 

and “ circulating.” The use of all capital is to be APPLIED MECHAKIOS, — X. 

.consumed. In being converted into fresh wealth it 01.) 

perishes as capital. . But some perishes as caifital ^jsbpul h 0R8B*P0\VBR-THB PRACTICAL MEABCTEB- 
at once— coal, raw material, the food and clothing mbnt OP ENERGY ANP POWER BY means op 


consumed by productive labourers, though as a 
^matter of convenience an equivalent of this food 
and clothing Is usually given them as money 
wages ; all this is called circulating capital. Some 
only wears out gradually— machinery and tools j 
this Is called fixed capital. As society progresses 
the proportion of fixed capital tends to increase. 
More'machinery, and of a more elaborate and ex- 
pensive kind, is introduced instead of hand labour, 
and this increases the aggregate of pro- 
duction in the long run. l ||i 

Now capital is clearly the result of 
' saving, and an increase of capital tends ... 

. to increase production. Moreover, with- s 1 b 

out capital produotiOh is impossible. '^‘7^ 

.^he more saving there is then— not ff 

h>(urSx>\Qy but application of wealth as j ^ 

capital— the more production there will ^ I 
be, and as every increase of production \ 

must eventually tend to leave people 
free to have more wants and to try to a j i 

make more things to satisfy them, the { 
more employment there will be. ' Xff 

Hence we can easily see the fallacy 


DYNAMOMETERS -.PYNAMOMBTERS OR .WORK- 

measuring machines-numbbical examples. 
Ik the last lesson we explained pretty fully how the 
energy given by the steam to the piston of a steam 
or other beat engine, in a given 
interval of time, could oe mea- “X 

snred. There are other ma- Jj 

chines, as well as engines, in P— ' j 

which a record of work done A 


of the doctrine that expenditiu-e on 
things which are not capital is “ good for trade ” as 
a whole, is good for certain traders and for the 
makem of the things. But, were the money spent 
on— that is, exchanged for— things that can he con- 
verted into fresh wealth, or used to produce it. the 
wealth how consumed and done with would be 


can be automatically traced ; but in the vast 
majority of cases the work must be measured in a 
different way. ^ Suppose, too, that we know the 
indicated hoise-power of an engine, the jiower 
at^nally given out by the engine is less than this 
and is often of far more importance ; this useftil 
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horse-power being usually measured by menus of 
an instrument called a “dynamometer” — the name, 
however, scarcely indicating the real purpose of the 
apparatus. In these days, wlien (ifficknaj is of so 
much importance, it is of the greatest consequence 
that the student should be familiar at least with a 
few leading foi'ms of apparatus for this purpose 
and with the principles goveining their action ; for 
the question of the efficiency of any macbine in- 
volves the measurement both of the work given to 
the machine and of the work given out by it. 


DYNASIOMETEKS OJl WORK-MEASUIITKG 
MACHINES. 

A “dynamometer,” ns tho name implies, is a 
^ “measurer of force,” and the older foims of tliis 



Fig GO. 


apparatus were some- 
what similar to onr 
spring • balance. 2Io- 
deni dynamometers 
are 'nicasttrerx of 
energy, and may be 
divided into two 
classes : abtorpiion 

and iranimteion dy- 
namometers ; the 
former wasting tho 
energy by friction 
wliilst measuring it, 
the latter transmit- 
ting It without much 
waste. If a record of 
the time during which 
a given amount of 
energy is wasted or 


transmitted be kept, the instrument may bo used to 


measure power, and it is to this purpose tbat most 


modern dynamometers are applied. 


ABSORPTION DYNAMOMETERS. 

The following rule will gii-c the power ahiorhed 
by any absorption dynamometer in which the 
energy is wasted by the friction of a brake-block 
or strap on a pulley, > i*. : — The algebraic sum of 
the moments of all the externally applied forces, 
taken about the centre of the brake-pulley and 
measured m pound-feet, multiplied by the angular 
, velocity of that pulley in radians per minute, and 
dirided by 33,000, gives the borsc-power. 

The Prony Brahe . — One of the best known and 
most widely used of absorption dj-namometers is 
the Prony brake It was invented about the year 
1820 by Robert and Fardy, but improved and 
brought into successful use by Prony. There tire 
many modidcations of it in use, but the foim shown 
in Eig. 69 will best illustrate the characteristic 
features of the instTument. It consists of a beam 
\ 


AB tow'hicli one of the brako-blocks 5615 fastened, 
the other being fastened to a similar but shorter 
bwiin, and both pressed against the rim of the 
brake-pulley (wJjich should bo strong and truly 
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< 7 lindric,al, and which rotates as shown by the 
arrow, being driven by the motor ,to‘be tested) by 
(ho screws wliicli can be tightened during the 
test till the beam just floats in tho horirontal 
lM>$llion and midway between tho two stops ««. 
In this position the moment of tho total friction 
between the brake-blocks and pulley is just 
balanced by the moment of tho weight w,vtho benm 
itself being countcrjwl^ed by a weight sho'Rii in 
ilottcd lines. The moment of the weight w is 
w X R, hence if w is in poumls and R in feet, the 
horse-power absorbed is given by the rule, 

W X n X 2iril 
“ 33000 * 

where n is the number of revolutions the brake- 
pulley makes per minute. The ^ dnsli-pot d is 
attached to a wall or some 
separate snpport, and i*i filled 
with oil or otlier fluid, its ob- 
ject being to still the vibrations 
of the benm A b. 

Carjitniier'f Bynammefcr.— 

Ingenious methods have been 
ndoi>ted in order to make a 
dynamometer automatically 
adjust itself to variations in 
the coefficient of friction be- 
tween the rubbing surfaces. 

Among these, that adopted by M. Carpentier (Fig. 
60) is noteworthy. The shaft s, conveying the 
power to be measured, carries two pulleys, A being 
fast and B loose on tlie shaft. ' The pulley B has a 
fimige r, in which is fastoneel the centre of a rope 
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^liichis coiled loimd the two pnlleys in opposite 
diteotions ns shoT^Ti, and which n benrs two unequal 
weights w and 9P. The direction of rotation is 
such as to lift the larger weight if the rope does not 
slip on the pulley A. If an accidental inoiease of 



friction docs take place the weight w is lifted, and 
the amount of lapping of the bolt on A, and hence 
the total friction, are diminished ; so that there is 
‘ always just sufficient rope on a to cause a steady 
waste of all the energy supplied. The weights w 
and 7B are carefully adjusted, so that the autoroaUc 
adjustment will only have to compensate for small 
changes of friction or load, 

ItdffanVs Dynamometer is on the same principle— 
is, indeed, a modification of Carpentier’s. In it the 
larger weight, instead of being fastened directly to 
the belt or rope, is hung from one end of a lever 
with equal arms, the belt being fastened to the 
other end. This anangement will readily be under^ 
stood from an inspection of Figs. 61 and G2, which 
are respectively an elevation of the apparatus and 
a plan of the pulleys. The weight w (Fig. 61) 
hangs on the belt/, which takes 'one half turn pver 
tlie top of the fast pulley, and is fixed to the 
cross-bar d d (Fig. 62) ; two other belts e are fixed 
to rf, lapped o\er the lower half of each loose 
pulley, and are then attached to the end of the lever 
G H (Fig. 61), from the other end of which the larger 
weight w is suspended. The mottir to be tested 5s 
coupled directly to ‘the shaft, which carries these 
pulleys, by means of a universal joint'. The rule 
for calculating horse-power, in this and the ^last 
apparatus, is the same as the rule ^ready given for 


lol 

the Prony brake, except that the net load w - tp is 
substituted/or w,and Eis the radius of the pulleys. 

Ayrton and Deiry's Alsorjjtion Dynamomofer.-^A. 
much simpler and equally effective method of nd- 
jostment has been devised by Professors AjTton 
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and Peny. It is shown in Fig. 63. The belt or 
rope is of unequal roughness— shown as unequal 
thickness in the figure— and as the coefficient of 
fiiction diminishes by the wearing of the surfaces 
of the belt and pulley, a rougher portion of the belt 
is drawn on to the pulley and the fnction again 



automatically increased. The pulley is generally a 
flat one with projecting flanges, and the belt em- 
ployed an ordinary leather or cotton belt, the 
uwessary roughness being obtained by lacing the 
bdt with a rough thong or lace. The rale fcjr 
horse-power is the same as in the last case. 

The A^pold drafts.— The dynamometer of Messrs. 
Amos and Appold, which was formerly used in 
testing engines at the Royal Agricultural Society’s 
Slrou^s, has attracted considerable attention. 
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Its ^ry Ingenious nutomatic adjustment wjB be 
understood from an enwninafioii of Kg. 64. 

It. will be seen that there is a screw 5 at one ^ 



for adjusting the brake-strap p to tlio pn^ l^bt* 
ness The eiiiomfic adjiL«tmont U by means of the 
bent loTcr k. 
which, if tlie 
frietkio becomes 
ahitletCKigreai. 
mores loi^ a 
iitUc is the di- 
rection of tk 
arrow • Itcad 
about tbc pirot 
X, tk weight w 
bcit^IiAc<I.T1ic 
point B beins: 
farther from tbc 
l^rot ttan c. 
mores farther, 
hence the effect 
is the same ns if 
the bmtc-baiHl 
Imd been 
CHcdi tite fric- 
tiem between it 
and tbo pnller 
bdi^ cwie- 
sposdinfdy di- 
mmtsbed. There 
is, therefore, 
always a tend- 
eni 7 to retnm 
toncmdltionof 

Fig. 67. eqmlibriiUD, for 

should the fric- 
tion become Im the opposite effect is j^ncnl 
This is a rerr ingenious annngcment, but ft has 
been pointed out that there is at force 



at the pi^t X, which is greater the more the com- 
pensating icTer,comes into jday ; hence the indica- 
tions cmiBot be re- 



in recent tt^s of . Ti^ os, 

engines, condiiclcd 

witli great wrc. simpler forms of dynnmometers- 
sbown in Fig*. CG aiitl C7*— wore used, TlioTeadcr 
will liaro no dilBcnlty in understanding the action 
of cnoli from an inspection of tbc iigutc. Tbe 
Iwalm-stnip or rope mny lap either half or com- 
jdeteh’ round tk pulley to which the power to be 
meas^ is supplied. Tbe rule for both of these 
casc<js 


w and w being measured in pounds, r in feet, and 
w in rcrolutions per minute. Tlicso brakes are 
ea«t to coostnict, work well, and gite acenr.sfe 
result.'. The foregoing dynamometers are usually 
eraidored to measure the power given out by prime 
iDorcts and motns, such ns steam or gas engines, 
eiectro-motois, etc. On tire otlrer hand, 
nta.vsiussiox i>m)ioMETEiis 
are generally used to measure the power girea to 
jmrtMlmrh'af maciiincs, such ns pumps, etc. 
Some of them can remain in j^tositioa permanently, 
soas toshowat anytime t]ienmonntof.powerpass-’, 
ing tlirough them to one or a number of muclrincs. 

AgrfM ani Pertft Dunmmettr fliK/lfag.— 
Such an aj^raratus is the (lymimomctcr coupling of 
Professors Ayrton and Perry. As shown in Fig. 08, 
it is really a coupling for connecting two lengths of 
riiaftii^, not ri^dly, as is asnally the case, but 
through tbc medium of spinii springs, which yield 
and allow a certain amount of angular motion of 
* rp,(iGsa(ieruc, bj’kinit pennitilmi, enin'ed fiom Uk 
irirct on JIr.W. W. Bpsiiaiont'n pjier on ‘'rrietton-Unke 
PrauBNKtfn'' in ttio Minutes of Fmeediagj of ttic Instita- 
tioR i^CItUSngtnccr}, vot. sev. 
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ttie one half of the coupling or one length of shaft, 
relatively to the other. This yielding or relative 
motion is magnified in a most ingeuions way, which, 
however, is somewhat difficult to understand from 
the picture. The bar d, instead of being 
as shown, is leally fastened to the/jwifter 
half of tire coupling, and a pin from it 
'^engages a little link which acts on the 
light poipter piloted at F. The direction 
of rotation is that shown by the arrow, 
and tlie farther length of sliaft tends to 
get in adranco of the nearer when power 
'is being transmitted; hence the bar d i 
polls the end B of the pointer in nearer 
the ccntiG of the shaft as the amount of 
power transmitted becomes greater. The pointer 
at B carries a bright silvered bead, which, rotating 
near the blackened disc a, seems to describe bright 
circles ; and a scale arranged in front of the pointer 
gives the radius of that circle, or rather shows tho 
distance, radially, of the circle the head describes 
from that described by it when no power is tians- 
. mitted. The leading on tho scale, then, is a 
measure of tho borse-powor (really the 
foniue or tnmit^ moment) transmitted if 
the speed of the shaft is known and con* 
stant. 

iSniWi's TranmUshn Dj/namomet^ or 
Brgometer is a very useful and ingenious 
instrument. It is sborvn in section in 
Fig. 69. It consists of a hollow shaft on 
which are mounted two pulleys, d fast 
and G loose on the shaft. The pulley 
has attached to it the bearings for 
bevel-wheel H, which gears witli two 
others, K and m, the beaiings of which are 
fived to G. \l^hcels K and M have each a 
"little drum attached, on which steel wire is 
wound in oppbsitc directions in the two cases, the 
wire being attached to a cross-bar l passing through 
u slot in the shaft, this cross-bar being fastened to 
the end of a spiral spring A occupying the centre of 
tho hollow shaft. Pulley D receives the power by a 
belt, and g gives it olf after measurement. When 
pow,er is transmitted, tlie pulley G tends to lag 
behind d, and this relative motion of the pulleys 
causes a relative motion of the bevel-wheels ; k and 
M moving round on H and winding up the steel 
cord, therefore elongating the spring. This elonga- 
tion is really a measure of the iorf[U6 applied to the 
shaft, and is shown by the pointer on the dial Q, the 
speed of the shaft being given by the speed indicator 
E. Hence the two factors of horse-power, forqwo.'oA. 
speed, are given, rfnd the horse-power is obtained by 
multiplying the two readings together and dividing 
or multiplying by a constant number, which has 


been determined for the particular apparatus. 
This dynamometer has the great advantage over 
some others of givi:^ tbe.horse-power at any speed 
without the necessity of introducing a correction. 



JL^ner^Altenedks Belt-tcnswn Dynamometer , — 
This is the last dynamometer we have space to 
describe. It was first brought to public notice in 
this country in 1879. It is designed to measure 
the difference of the pxdU in the two sides of a belt 
whioh transmits power. The principle of the in- 
strument will be understood from Fig. 70, which, 
however, is only diagrammatic. 



Fig. 70, 
r 

The pulley A receives the power and drives the 
pulloy B by means of a belt, which is deflected over 
the guide-pulleys C and n, mounted on a frame 
which is guided to move vertically. The lower 
half of tho belt being the tighter portion— since a 
drives in the direction shown— there is a tendency 
to move the frame F, carrying the guide pulleys, 
downwards against the pull of the spiial spring s, 
the nut N of which is tightened till the pulleys 
assume a symmetrical position as in the figure. 
When a larger amount of power is transmitted it 
takes a greater pall in the spring-balance to keep 
the guide-pulleys in the proper position, in fact the 
pull recorded in the spring-balance is a measure of 
the horse-power transmitted at any constant speed ; 
in reality it measures the difference of pull in the ~ 
two sides of tho belt, which the reader is already 
aware is proportional to the horse-power ti ansmitted 
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if the speed does not Tiiry. The actuaf form of 
the instrument is different from that shown, but 
Hhe drawing illustrates the principle on which it 
works. 

An instrument very similar to that shown in 
Fig. 70 has been used with success by Professor 
Elihu Thomson, of tho United States, in measurii^ 
the power given to dynamo machines. In that case, 
Professor Thomson snspended the frame F from 
the short arm of a lever, the longer arm of which 
carried a movable weight. The lever was graduated 
so that the position of the movable weight in- 
dicated the horse-power transmitted at a certain 
speed. The student will gain much useful informa- 
tion by studying the way in which the elementary 
laws of mcchanios arc applied in the various 
machines described.* 

ItUMEBIOAL EXAMPLES. 

1. A Piony brake is used to mcasuic the useful 
horse-power of a certain steam-engine, the testing- 
pulley being keyed on the crank-shaft of the 
engine. It is found that there is equilibrium when 
a weight of 102 lb. is suspended from tho lever, the 
centre of gravity of this weight being 8 feet from the 
centre of the pulley. If the speed of the shaft is 98 
revolutions per minute, find tho useful horse-power. 

Eeferriug to the rule gh'on for this dynamometer, 
we have 

„„ 102 X 8 X fl*2S82 K 08 

“ jsoou 

a Id 23. 

2. A Enffard (Caipeutier) dynamometer is used 
to measure the power given out by an electro-motor. 
If the weights w and w (Fig. Gl) are G8 and 20 lb. 
respectively, the diameter of the brake-pulleys 
being 14 inches, and their speed 1,200 revolutions 
per minute, find the useful horse-power of the 
motor. If the motor receives a current of 03 
amperes at a pressure or electromotive force of 100 
volts, find its efficiency. 

Referring to Fig, Gl it will be seen that the lever 
QH has equal arms, hence it serves merely to 
, transfer the force due to the weight w to the belts 
at e, the dimensions of this lever not entering into 
the calculation. 


The efficiency of the motor, the ratio of the 
power it gives out to that which it receives 
^ . 62 X 100 

= “--74r- 
= '"T or 77 pei cent. 

3. Tlie horse-power of an engine measured by 
a simple dynamometer, such as that shown in Fig. 
63, the weights being 210 and SO lb. respective!^ 
and the speed of the pulley lad revolutions per 
minute. If'tlic mean radius of the ciicle described 
by the centre of the rope or belt is 24 feet, find the 
useful power of the engine. 

Answer, 12‘8 horse-power. 

4. In using the modification of the Appold broke, 
shown in Fig. G5, it was found that theie was 
equilibrium when the larger weight was 118 lb., its 
distance from the., centre of the shaft being 3 feet 
3 inches ; the smaller weight being 20 lb., and its 
distance 4 feet 8 inches; and the speed of the 
bmkc-puUey 216 rcvolntions per minute. Find the 
jmwer absorbed. 

In this case tlie horse-power is 

pis X s-lt - 20 X -t-CfiO X S X 3*I4ir» X 31fi 
3JOOO ' 

which giv’es 7 08 as the answer. 

5. In testing the efficiency of a certain machine, 
tho power it received was transmitted through a 
Smith’s transmission dj-nomometer ; and it wa« 
noted that the djnnmomoter showed a torqne of 
180 pound-feet, and .a mean speed of 178 revolutions 
per minute. Find the power transmitted. 

Answer, 10*26 horse-power. 

6. By me.nn8 of a Hefner* Altcneck's belt-tension 
dj*naiDometer, it was found that tho difference 
between tlie pulls in the two sides of a belt which 
transmitted power was 188 lb., the diameter of the 
pulley driven by the belt being 15 inches, and its 
speed 280 resolutions per minute ; find the amount 
of power transmitted by the belt. 

Answer, 6'2G horse-power. 


IT ALI AN. — IX. 

[CoRtoiHrc? from f. 08.] 


The djmamometer really consists of a fast pnlley r, 
ViUth ahelt lapped half round it, one end being pulled 
by a force of 68 lb., and the other by aforoe of 20 lb. 
The power absorbed is therefore 


8JOOO 12 
s c 4 Itoise-poAvcr ncarlj. 


* For n fuller treatment of this subject the student is 
referred to the '‘Proceeding of the Institution of CimI 
Engineers for ISSO," the Electrician for 1883-84, and the 
Mechanical irorld ior 1889. 


VOOABUL.\:&V. 

Jd'Tomrnfafo, -n, J)i /liori, without, Senitcsi’ impolite, 
A'lleep. out of doors. discourteous 

Affahtif, aShbIc. l)i sapra, np stnirs, Sciiola, school. 
Jmmalafo, -a, lU, nt the upper end fomiolenfo, toiina- 
nnwell. oi part, etc. chtojo, -a, bleepy 

bath. Fiton, out of. Sfrowaanfe, eccen- 

Cnj?ricriMt>, -n, ca- . in frfw, (foffgtS), tnc. odd. 

pncions. down there, be- fii-ohatOi-a. awake. 

Con, house, home. low there. 'Tbrnffl. table 

Chiaa, cliureh. lit sn (lossiV), up rmfm, theatre. 
Circ««Wo, ti, wary, theic. Tm«fo, -a, tiinuL 

cautiolw. ' - Plgro, -a, Inzj’. VeecMo, -a, old. 

JleRfro, 'Within. ^xilordifo, -a, o- 

Destra, right hand. mazed, confonnded. 
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Exercise 27. 

Translate into English 

1. fil*la non o ca-pric-oi6-sa, 2. l-o e-ra^TO-gK-o. 
3. Noi c-re-vii-mo sba-lor-cli-ti. i. In di s6' 
pra. 5. li)s-se s6-uo stiVtc am*ina.li\-te. 6. Non 
sia-mo noi cir-co«sp6t-ti? 7. t-o c^ra st.'i-to nd 
ba-gno. ■6. S6'no 6s-so ii-ini-ilfi I 9. Voi sifi-te pi- 
gri (pi-gre). 10. Non si6-te voi stni*va«gdn-ti? 
11. fil-la G*ra atklor-men-td-ta. 12. fi-gli’ & stfi-to 
!in i-scuo-ln. 13. Noi fum-mo di fuo-ri. 14. 
s6'no stA-ti a {d*vo-h. 15. Yoi f6-sto lag*gi9. 16. 
6s-si f^-ro-no las-sh. 17. Noi sia*mo std-ti a dfe- 
tra. 18. Tu 6-ri son-no*16n-to. 


« ' Vocabulary. 

.4likncftf, thotigli, Eali trak, he be- Parlare, to npeab, 
nlthoiigli. liuTes. bilk. 

.rfcconto, ngreement Jilicn, consumptive. i’rmfi^o.Iftviah.pw). 
(smiHo (/'fltconlo, L'lu, nlmdy. digHl. 

Avearengiccd). /ni^cifle, nnliccile, riicrtk^ dtlldisli^ 

Jewrto,- circum- weak, silly. puerile, 

sped, wise, prud- Imjmitnte, Jinpa- Jiaiteo, hoarse, 
cut. licnt Xieco, rich. 

Assidno, assiduous. ImporlunOt itnpnr* SettUro, $hre«rd> 

JrrfrtiJo, wnmed, tunote, trouble- wan*, sharp. 

informed. .some, 5e(n/Ae<}i«Uore, pro- 

CbHfo, w.an*, prud- fajoHanfo, deceived, digal, wader. 

cut Zwlc, loyal, If ue, .‘^i df<'» they say. 

Cl, there. . honest. b’inwro, slucetc. 

CoUem, auS'^r. f/sfo, nimble, quick, .frinubo, esteemed. 

Jirlttsa, dcludixl, de. Jfe<iro,th(u, blender, remernrio, rasli, in- 
celved. jlfofseito, sickly. consldcmtc. 

Di flicrfi (tfjlifl, jVo(f«rrtfe,inodcnito, rriro, dismal. 

• middle-sized.. sober, temperate, rofojo’o, valiant, 

IW5<JjHnore, squaa- Orpoglimo, proud, brave. (kind, 

deter. liauglitj* Uaiono, humane. 


Exercise 28. 

Translnte into English 

1. Si'i as-isi-(ltio. 2. Si di-ce ch‘f-Q si-a st^to 
te-me-rd-rio. 3. Sia-mo u-mfi-ni con ttJt-ti. 4. l-o 
non sa-i'S-i co-sl t5-tro, se non f6s-si mal-sa-no! 5. 
Non €s-Re*rcvim-pa-zi6n-tc. 6. Non fi-a co-^ pne^ 
rl-le. 7. ^-glisa-reb-bBsta-toim-por-tu-noaWt-th 
so ci f6s-se stil-to. 8. Non sa-rub-bc si ma-gro, so 
non fos-.se c-ti-co. 6. Non sa-rom-mo std-ti de-lii-a, 
se f6.'5'.«ii-mo stA-ti piCl cir-oo-sput-ti. 10. Sid-to 
led-li Q sin-ce-ri. 11. Sa^rdb-bc-ro stu-ti pid caA-ti, 
sc fos-se-ro std-ti av-vcr-ti-ti. 12. Voi sa-re-tO 
rdii-chir 13. Cr6-<lo ch'el-la si-a im-bc-cB-le. 14- 
lil-gli-no sa-rGb-be-ro giii qni, se f6s-se*ro pid Ifi-sti. 

' ' 'Vocabulary. 


itopeefif, polchi, Xemico, enemy. the measles, 

niiice, s'eoing, in- Kiente, nulla, no- U< die cam, dost 
ntinucli as, nn. thing, tliou knbw what. 

Dsldilo, douut. Xoia, ennui, wcail. Stm, with or about 
Dubifale, do you ness. liim. 

doubt yo(i 2 i<T, information, iScirilu, the scr- 

Faeoffd, riclies, ad\1cu, Hen's. vants, family es- 
prosperity. Ordfne, order. tohlishiiiont. 

Ftarino, florin. Offcauio, obtained. Sofeieiisa, patience. 
Ganba, leg. i'ariire, to depart, fioggr^onc, I'on- 

C<«w d'andarri, a Pflr/eiun.deiKirturc. stniint, .awe, fear. 

iniud to go there. Paiira, fear. s 5pcru7i:R, hone. 
Gniiari, jd., pa- Pneieitea, patience. Srimn, esteem re- 

iwts, Piarerc, pleasure. gnui. 

iwbnrnra), oinbnr. J’telA, mere}'. Stufa, stove. 

ras^ment. iV for |wo, little; Tucemno, pocket- 

Jnekfe^ro, ink. PoWinnio, door- book, tneuionU' 

iHfiiiriurftnr, tron- keeper, porter. dum-book. 

ble, care. Possibik, iiossiblc. Tanio da /are, so 

/wnrfto, packet, par- Potto, place, post. muoii to do. 

eel. PofftYi ecrlwM, Yaitlo, -a, somucb, 

‘liKifua, tongue. could write. asmuc1i,somnuy, 

lo^it, liiUL Poira Riidai'i'l, he as many. 

Iwi, uiin. will be able to go rentpcniio, pen- 

id(te;{ro di Msa, tlieio. knife. 

liMise'SUiwnrd. Prctto, soon. Teiiiji", time. 

ila^hrt, greater. /’rcMicioiK, pre- Tiinor. tear. 

itak, i^in, sow- caution. Tor/o, wrong (nrir 

iM>s a. ProWitte.pcoba'blA. (orto.tabawiou^V 

ilfhfe df head- Pnirfritra, prud- Tosiv, cough. 

flclic. Mice. Kttfuolo, smnll-pfi'v. 

J/eWetto, lace. Pirnm, point, top, J’uieyio, joumej*. 

.1/iptiore, licttcr. end. ririla, visit. 

Jfinore, less. picture. nitiei<«, livelliie»s. 

.lftihr«:toftf,moder. ii'afcownndKfone, Viferr. to lire. 

atloM. recomniendatioii. yofflia d'awfnrrl, a 

Jfnafro/rttnccfo.rib- fJnjioiie, reason, jiiiiwltoBothm'. 

bOD. right (over romo- heuaKl-i oi 

Kfge, I deuy. iie, to be right}. wishes. 

ExERaBE 29. 

Translate into English 

1. Sd-i tu che c6-sa i-o db-bin I 2. .(b-bi pie-ta 
di nlc. 3. Bi-sd'gna cbe db-bia-mo ii*im sUi-fa. 
4. A’Vrb un ca-me-rid-re. 5. Non 6 pos»si*bi-lB che 
ab-bia-tc a-vii-to tdn-to da fA-re. 6. VTi&-le che 
Ab-bia-mo buGo cou-c6t-to di lul. 7. Se tu a-vfis-si 
prn-den-za, non a*\TA-sti tAn-ti ne-mi-ci. 8. Du-bi- 
(A-te ch’I-o Ab-bia a^vA-to ra-gio-ne ? 9. Mi pA-re 
ohe fcuab-bi tor-to. 10. A-vrfib-bca-vd-to lacA-ri- 
to, Bc non a-vAs-sc n-ATi-to nc-ml-ci. 11. A-nA-te 
nn coc-chie-rc. 12. A-vi-om-mo a-vii-to mag-gidr 
pia-cA*rc, se I'a-vAs-si-mo a-v6-to 8g*gi. 13. A-^T6b- 
bc pia cre-di-to, sc n-v6s-se mi-gli6r con-ddt-ta. 14, 
PA-rc che ob-biA-te mA-le di tfi-sta. 15. Ab-biA-te 
co-rAg-gio e pre-cau-zlo-ne. 16. Bi-sO-gna a-vAr 
biio-ne giim-be. 17. Non ne-go di a-v6r-lo a-vu-to. 
18. A-vCn-do 6-gli t6m-po, potrit an-ddr*vi. 19. A- 
ven-do G-gli a-vii-to mA-le a un di-to, non po-tA-va 
scri-w-re. 


jillcuno, some. gcntleni.in’‘« .scr- Contrario, the con* 

jlppeilto, appetllc. v.int, waiter. tniiy 

Armarlio, clothes- Oariea, chargcj Coraggio, roumge. 

press. place, Altimtioii. (;ed«w^ babiw 

Acwnlorf, cos- Oidlro, had. jiiucticc. 

tomer. . Cciitn, hutidreil. Oivdifo, credit. 
Blglidto, note. Cerkrm, certitude, /.taiiR«, money. . 

need. evidence. RciMcmfe, dedrod. 

filso^net'o/c, necea- ' Clrinve, key. Di /aria, to do it. 

sary, iiPedfnl. (^occkirre, coachman. LI vedcrla, to sen 
Pifogna, one must Conertio, idea. liar. 

Dlngnacbe, 1, thou, Condbeendeiirfl, eon- D/spfflO'iv, onuoy' 
ha, etc., must .dcsccnsion. mice, trouble, 

Cajnerlere, ‘valet, Conflofla, conduct. finger. 


Onm, clmuce. 

Chi, wlio. 

Ck'io pom vcBfrne 
n efiiaro, tli/it I 
fjiouM bo ablo 
to come to tlic 
toondOdgo of It. 

J3ff tpervr, to lirnic 
for. 

Dlwaio, different, 
difTeroncc. 


VoCABULARYi 

Brofflifrrc, druggist, 
gioccr. 

D»w 2 h<, roiisc- 
quontly, there- 
foie, tlicQ. 

Gcntf, people, Iblk, 
men. 

Facem fwrola, (mid 
*a word. 

/ttcisorc, CDgrovcr. 

loro, them. 


Jlfofli), sraj', iiiamier, 
means. 

yc<^n>io, none, nut 
one. 

Pcr#M«dere, -to i>er- 
fiiiadc, conviiiec.- 

Popalo, iicople, na- 
tion. 

Qiifdck, some. 

Verso, way, expe- 
dient. 
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, Exeecise '30. 

Translate into English ■— 

1. C'^ (or v’6, also eo-cL or Sv-vi, v’ha or hfiv-^•i) 
qui un qndl-che in*ci-s6-re 1 2. Non y% (or 0 * 6 ) 
,nes-sii-no (or al-cfi-no). 3. Ci B6-no (orvi &6*Dd) 
d\i-e dro-ghiS-ri 4. Non cr6-do ohc ve ne 8i*a-no. 
5. Die-ci an-ni sS-no (or fa). G. V'<i (or c’6) slm- 
pre m61-ta g§n-te. 7. C’6-ra-no (or v'c-ra-no) de’ 
pS-po-li. 8. Non c’em6-do di per-sna-dfir-lo. 9. 
Non c’6 v&'-so. 10 Diln-que non c’cS da spe-rdr 
pd-ce. 11. Yi £u tra 16-ro chi dis-se. 12. Nonvi 
' fu chi fa-c6s-se p.*i-r6‘la. 13. Non tffe ci-so ch'i-o 
p6s-sa ve-niT'De in obid-ro. 


ledge, n^«s-«R.T/n 
co-jHf-rfd-we. '■ 
Kew, niiO-vo. 

Ko, non a{-ctl.]io, •a 

K g flon.be. 

8 wb and 
(ileitnolntheplACa 
of no). _ 

No,tid. 

Nobody, nM>etl*]io. 
No longer, non pii 
(putting non be- 
' fore the rerb and 
pia after it). ' 
Ko\r, a-<{^o-5o (or 
d-ro). 

raticut, pa-iiin-ie. 


Penknife, tm-pe- 
rl^o. • I«jrfii.2a, 
Ferseyernnee, of- 
Poor, pi-vt-To. 
Prowhlj’, pro-ba* 
bil’vUiu'f 

re-go-Iu-to 
ftlur.) or 
lu-re. ^ 

Bich, rlc-co, 

Rljght, m-gid-ne 
(rti’cr TCffioiie, to 
be light). 

Some(tDtoGBen6eof 
se^'oral), af-cii-ni. 
Still, ma prr-fun-to. 
Tailor, Bar-ld-re (or 
our>/o). 

Exeboisb 32. 


Thunder8tom,feia- > 
po.ro*/e. 

To eraploj'himgelf, 
tfoMiw-jidr-ri. 

To obtaia this, a 
oti con-tt^ui re, 

TiavolHng-diMs, d. 
iUgdarid'Jiil^. . 

What, d6 che. 

AVh}’ -because, ptr. 
chc. ' 

Will bilDg it me, 
mbf)or-te‘rd. 

Will maintain, td- 
gllo-nou-sU’W-rt, 

Wrong, Mr-to (mer 
forlo, to bewrong). 


Yooabulabt. 

A long time, nn Honouietl, n.no‘n<. 

All, 1 h(‘(o. I doubt, du-bi.(o [( 0 . 

Already, p/d. 1 'i.ml, rfu^st. 

Artix'en, ar..ii-m4o 111, Aw<»iA.(a.fo. 

(wiUir^rri!). In the moutli, In 
AHthoiigli,eo.i)icsr hoc-cn. [to. 

At home, Cd-M Incintionsi, fn-cau- 
Beforc, n>nin*^i. It, nr. 

But, i»a (or pe-i o) Kind, n.flui*no. 

Countiy, can-pi'- «or.« 

gim, l,v^e, 

Courier, Mr-r»t*re. Meichant, tncr-cin- 
Deceued, do-Iu-fo. fr. 

Diseoiuteous, tn.e(< Monday, /»*ue.dt, 
vl-U. N\ner, uiR.f. 

Bsteemedi stMno. Old, t( 0 .eAto. 

to. 0( else, (il« 

PsTOunble, /mo* hi-mcn-u. 

rdAO-le Parents. 

Tor this rwson, Pan-*, Pa.ri-ji. 

per-ejo. netumeil, rldor.nd* 

Gone,anaI((>ta(n ith to (y> itli eatf e) 
auTc). Sunset, if fra.mon* 

Haoglit]* man, tur orf rd<f(. 

ji^r-bo. Suspicions, so-tpcl- 

Here, giti. lo-so 

Exercise 31. 

Translate into Italian 
1. Who has been here I 2 The brothers of tlie 
young merchant have been here to see wltethcr yon 
were at home. 3. Where have they been ? 4. They 
have been a long time in the country. 6. WTicn 
were thy parents nith thy uncle 1 G. Last Honday, 
they had arrived there before sunset. 7. I should 
have gone there with them il I had not been iU. 8. 
They say tliat the oourier has already returned from 
Paris, but I doubt it, unless the weather has been 
favourable. 9. They asked where yon were. 10. I 
said that you were m the theatre. 


That you nwy ncA-cr 
repent, af-fi-nt 
di noil peR^fi'r^ri 

Sirect, pleasant, 
d6l-te pia-d-vo-te. 

Tlicatie, fed-tro. 

There, r». 

They nsketl,<IO‘tRan- 
{fic*ro.iio. 

They sny, 

Too crcuolous, Mp- 
po ert-du-tc. 

To sec, a ve-di-re. 

Unless, pur-dke — 
non. 

Weatlwr, 

When, <iM«n-ifo. 

W’here, do-ve. 

Wiiethcr, «. 

Who, chi, 

Witli Uiem, (im 
U,n. 

Wonl, jw rWo. 

Toungi gfd*m'ne. 


Translate into Italuin:— 


1. Thou art right and he is wrong. 2. The count 
had much money, and now ho is poor. 8. WKy is 
he BO longer rich 7 4. Because he was not econo* 
micaL 6. I do not think so ; we shall probably 
have a thnndcistorm. 6. 1 shall have a new 
trarelUng>drcss ; the tailor nill bring it me to* 
morrow. 7. Be patient, and thou wilt have all that 
thou wishest. 8. It appears to mo that thou hast 
no persorerance In tby good intentions. 9. Some 
will maihtain that ho has -not the necessary know- 
ledge. 10. 1 doubt whether lie 'has had what he 
says. 

VOCABULABT. 


After, di-po, 

A biutly of six 
iiiotiUii, sf.f m«-si 
(if sfit'tlfo. 

To leam (be learnt), 
im-po-nf-Tc 
Blockbnui, sfdl-lo 
(or KlOe-eo), s ’ 
Itody, edr-po. 

Can, ti p6i-ta. 
Cannot even, non 
Ain-no ■nep.jjti-rf. 
Conifortabl}-, co- 
mo-da-men-tr. 
Convince, persuo' 
di-rt. 

Dollar, wirWft. 
Bi'Went, e-vUKtide. 
Fine environs, fo«. 
fdr.no n-i«d.no 
(plur.). 

*(5mtcf good, mf. 

pltorte-na 
Here, {jiif. 
HovTnnny,9iHiii-li. 
Hundred tliouKind, 
ocN.fo nUtt. 


niiiTcns, 

Inlinite number, TA* 

Inliabitant, o-M* 
fdn-fr. 

I should muoh like 
to know accurate. 

ly, voM/.IKnfn. 
p<f-re di pre-ci-m. 

It has struck, s6-no 
nio-vd-ie. 

Just now, 

(orin 9 Ki.$fopi(R* 
f«) 

Maintained, s(u.fe- 

nf. ra. 

Maintains. cos-tU- 
tie. 

Mon, Hd-mf-nf. * 
Mina, fRrn-te, f. 
Moon, fu-na. 

No, t>OK. 

Nowadays, ol dl 
d'dff-fff. 

Olvitmate, 
to{OTtt-ttar-do). 
Once, d-Ro 


One, si. 

Phllo*pher, »a.rfo 
(or/-W-w^) 

Prospect, K*tfil*ta 
(or (f| ti* 
sfoX 

Same peraon, we- 

Say, di-ra. 

Bound, w-no, ai. 

Statue, sfd-tan. 

Ten o’clock, U du- 
ct. 

Think, pfn-w-Jio.' 

Tlirce, ire. 

Truth, ve-r(-fd. 

Wm oppose, si op- 
pdii-jo-no (dat ) 

Would sell, t'cn-ar. 
r^t-be-ro.'’ 

Would give away, 
da-rfb be-ro. 

Wretched man, wf- 
fc.fi'f-fA 

Wnlten, scrft*to. 

Very Httle, po-cMr- 
sf-mo. 


Yocabuiabt. 

Aflair, ({'.50. Good intention, Indeed, fn n'-ro. 

All tlint tiiou vitlu ZiNdn pro-po-ui- It, fo (before the 

est, M-to Old cite men-io verb). 

brd-fRi. Oreater satisfaction, Itapp&sr9toTne,n{ 

TJerieves, cre-dr. nn^-oidr aoifaiis- pd,re 

Count, cdti.fc /(i-:fo-uc Ttwillbeueeessary, 

Economical, c-e6- Hesa^s, di-ec. eou-rsr-n'. 

uo-mian I do not think so, Journey, fid'Hio. 

Enough, R&-&a-5fdR- noln^-do. Just now, pi(ie*flN-R 

20 . I doubt, (M hi-io.. (or pO-eo pn^na). 

Fine weather, btl In an agreenble Many, niof-ti. 

Km-po, manner, air-gra- Means, m!s ah 

For, in. dM'oI.ntiii-fe. ’ Necessary know- 


- BxEBCisn 33. ' 

Translate into Italian _ ’ 

1. There is no ihean^ of/ convinoing an obstinate 
blockhead. 2. Tliere was once a philosopher who 
maintained that there is no gnmter good than a 
sound mind in a sound body. 3. Huygens maintains 
that there are inhabitants in the moon. 4. Are 
there fine environs and beautiful prospects here ? 
5. There are many who -think that the Italian 
language can be learnt in three months comfortably i 
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and these same persons, after a stn^y o£ six i^uuths, 
' cannot' even soy : " I have written just now— It has 
‘ ' 'Struck ten o’clock just now— I should much like to 
know accurately,” etc. 


' REGULAR VERBS, 

irhe termination of ^ the Indefinite Mood, Present 
Tense, of all Italian verbs is the syllable -re. The 
. vowel immediately preceding this syllable is the 
jsharacteristioletterofeaohltalian verb, predominant 
inmostof its tenses, and determining the conjugation 
' to which it belongs. Tliis vowel is in. the first conjn- 
•'gation a, as, o-md-re, to love ; in the second oonjnga- 
. ^ tion c, as, ie-mc^re, to fear, or cr6-de-^6, to believe ; 

' and in the third conjugation i, as, ien^il-ro, to feel. 

Some of the verbs of the second conjugation have the 
■ accent on the last syllable but one, orthe penultima*. 

’ as, te-wc-re, to fear; sorpS-re, to know; ve^de-re^ to 
^ see; to be wpling, etc. The others have 

' the accent on the last syllable but two, or the ante* 
penult, while the praultima iS short (ere &n:-i'u),as, 
cre-de-re, to believe ; Uff-gc-re, to read ; pCr-de-fc^ 
.to lose ; vin-de-re, to sell, etc. 

. We recommend the pupil to -oommit to memory 
and conjugate as many verbs as possible. It will 
be the easiest and shortest way of mastering the 
, language. Here are the conjugations of the regular 
. verbs, with some additional forms or terminations. 

' ■ ' * I. ISDEnXITE MOOD. 

Prc««f Tente, 

Amnire, to lovt. Tein-6re, (ojiar. SenWre, 

Past r«n«c. 

Av^re ajn*ato, fo Avfir tem-Uto, io Av6r sent-ito, to 
' hoxtftani. havofdt. 

■ -- Fvivre Tense. 

. Av4re ad {uh*4iv, nr Avire a tem-ire, or Avirc a senfcire, or 
6asereperara*iire, fcacre per tein- ^sseropemenWre, 

to he about to love, ire, to he a&otit to to he atOKt to fid. 

‘ . Mr. 

' Present 

Atn-inte, loving Tflm-6nte, fearing. SenWnte, or wsnzl* 

. ' • Past Participle. 

Ani-Ato, loi'ed. Tem-\\to, /hired. -SenWto, felt. 

Preicnt GeruAd,^ . 

• Am-siudo, loving. Tem-tndo, fearing. S$ntAAdo, fieling. 

^ ' .. ?arf Gertind. 

Av^cdo RiTi-dto, Av^ndo tem-dto, Av6ado sent-itv, 

having laved, Imvlng feared. having filU 

Future Gerwad. 

'■ . Avtndo nd .'im>4rc, AvSndo a tem-ere, Ayfindo a soit-fre, 

or castndo per or eesfindo per or c^sftndo per 

am -Are. icing tern -Are, being sent -ire, being 

aJrout to love. about iofiar. about to fed. 

U. indicative ' MOOD. 

/ Present Tenae.^ . . 

. Ntn?. 4*nio, I low. Tem-o, I/«ir. SAnt-o, 7/«l. - 

A*mi. ‘ TAm-i. .^SAnH. * 

. A-ma. . /TA-ma. ' / > / BAnt^. , ' 

Plur. Am*ldmo. 'Tem-lAmo. ' Sent-lArao. 

' ToTD>Ato., Sent-ite. 

Am>BnD. TAin‘Ono. SAD^o^o. 


imperfeet Tetm. 

• NfMj, AuiA-va, or TemA-va, or 'teme* Soniriva, or Bent* 
aiuA.vo, I VO, or tem6*a, Z Ivo, I felt, 
loved. ' feared. , 

Ama*v[ TomA-vu Sent-ivi. 

’ Amd-n. TeinA-va orteniA.a. ^it-fra. 

Plur. Amn-varao. \ Teme-vAnio. Seut*i\'aaio. 

Aina-vAtc, Teme-vate. Seiit*iv4te. 

AmdA'ano. TemA'vaao,ortotnc* ^ut Ivnna 

^ .aiio.J 


ZwlcicrififMo/e Prelerile.* 


Siiiff. AmA-L Zlowd. TeiuAd, or teinA-tti,> 


AlMd-Stl, 

Amt, 

Plur. AmA.mmo. 
' AniA-ste, 
AiuA-rono. 


I feared. 
TeinA'Sti. 

TemA or temA*ttc. 

TeuiA'mnio. 

TciiiAste. 

Teinc-rouo, or temA* 
ttero. 


Svnti'i, IfilL 

Senti'stl. 
Senll. 
Seuttmmo. 
Sent! ste. 
Seuti'iono. 


PetemtuaU Preterite. 

Sing. H6 BinAtn, I H6 tom-dto, I have 116 lent-ito, I have 
haieloTta. feuied. felt. 

Hdi au-dte. Bai tem-dto. H.ii &cnt-ito. 

Ha ani'Ato. EDi toui-iito. Ha sent*itO. 

plur. Abbiamo am* Abbianio tem-uto. Abbianio sent-ito 

' Ato. 

AvAtom-dto. At ote tem-uto. AvAte aent-ito. 

Banno am- Ilaniio teui-nto. Haniio aeut-ito. 

ato. 

Zni?rt'»mJKfitc PluperMt. * 

5 fa 15 .AvAvaam-.dto, AvAvn tem-uto, I AvAva, sent-ito, 1 
ZAnrflorcrf. hatlfearuL hadfiU. 

Aven am-nto. Avcrl tem-tifco. Aveti seiit-ito. 

ATCva am- Aveva teiu-uto. Amu leiit'ito. 

ato. 

Pl«r. AvetTimoam* Avotamo tem-uto. Avovdmo seaWto. 

‘ dto. 

Avcvdtfi am* Atevntc tem-uto. Avcnite aont-ito, 
dta 

Avdvano am* Avevano tem-uto, Avdvano aeiit^ito. 
ato. 

- DcteriiilKafc P/iyie»/crf. 

Sin 5 , f)bW am-ito, Bbln tem-uto, I liod febbi aent-ito, I lied 


1 had loved, fiarcd, 

AvAbU am- Avesti tem-uto. 

, Ato. 

Ebbo aiS'&to. Ebbe tem-uto. 
Plur. ArAnuno am- Avcmino tem-uto. 
&ba • 

m* Aveate teiu-iito. 


felt, 

Avesti aent-ito. 


Ebbe sent-ito 
A^'immo sent-Rn. 


Avdsto 

dto. 

Ebbero 

dto. 


Avdste seut-ilo. 
am- Ebbcio tcin-i\to. Ebbero aeiit-ito, 


5fa(5. Amcr-b, 

shall love. 
Amor-ni 
Ame^A 

Jiar, Atner-Amo. 
Ainer-dte. 
Aincr-dnno. 


Pufatre. 

Tomer-i, Z 
fiar. 
TGinor-.di. 
TemerA. 
Temer-emo. 
Teiucr-Ate. 
TetnerAano, 


shall Scntlr-6, 1 shall fed, 

Sentir-Ai. 

ScotirA. 

Seutir-dmo. 

Sentir-Ate. 

' Sentii''duno. ' 


Avid am-dto, 
Z ehctll have 
loved. 

Avraiam-ito. 

AitA nmAto, 
Plar. Avrdmo am- 
dto. 

Avrdte am* 
iUo. 

AviAuno mu- 
dto. 


Fwlare Per;tcf. 
Avrb tem-dto, I 
^all have feared. 

Avtdt tem-dto. 

Avra tem-dto. 
AvtAiho tem-v'ito. 

Avrete tem-uto. 

Avrdnno tem-uto. 


Coiidfaional Present. 


Sing. Amerfi-I, or Teiiierd-i or teme- 
aracria, , Z- na,Z5lioKWP!nr. 
should love. - 

* Araerd-stl Temere-sti. 

Ainerd-bbe or Temerd-bbe or te- 
amf^a. ineria. 


Avrd sent-ito, Z 
rAfllliiavr/rk. 

Avroi SMit-lto. 

Avi.*^ sriit-ito. 
Avrcnio sent-ito. 

Avidte sent-ito. 

Avrsvnuo sent-ito. 


Sentirfi-i, or acut- 
lya, ^Z sdoitW 
fid. 

Sontird-stl. 

Sentire-bbCiOrsent* 

irio- 
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, Cbiidflional PiY$enf. 
Flur. Anier6-mmo. Temeid-mmo, 
Ameie-ste. Tomert-ste, 
Ainei6>l)bero, Temere -bbero, of 
c) anierla* temer{ano. 

> no. 

CondiffonaZ P(U^ 

Siny, Avrfi am-dto, Avrel tem-uto,' I 
I «Aovlc2Aa«eAomL 

hare {orrif. 

AvresU om- Avrfsti tem^tita 

atn. 

A;T6bbe am- Avrfebbe tein-ilto, 

ato. 

Plwf Avr^imnomn* Aviemmo taini-to. 

' ato, 

Avreste am- Avristc tem-iito. 
ato. 

Avi'dbboro AmblKro tem-uto. 
aiii-ilto. 


Sentlr^Tumo 

&et>tire-ste. 

Seiitiro • bbero, tf’' 
seiitii&inoi. 


Arr61 sent-iU, ^ 
«hovM ftareyiiitL 

AvristI icnt-lio. 

Avribbe sent-ito. 

A\i6nimo sent-tto* 

A^r^escat-ltA, - 

Avrebbero aenWtP* 


' III. IMPERATIVE MOOD.* 

Sfny. Am -a, ?o« Tfim-l,/<flrrtoK. Sfeat-j.Arrftton. 

' fhuii 

Kon nui-Are Kon t«n-4re t6m-a, Xoii aent-IreaCntAi 
aiii-i. rfo not (!« tio( thou fiai da not ikmfid. 
thou lore. 

Plw, Am-iamo. Tem-Iiino. Srnt-t&mo. 

An-dte. Teiu-hte. Seot-fte. 

Am-'ino. T%m-auQ. %ciit-ano. 


IV. SUBJUXCTn’E MOOD.* 


I KEY TO EXERuisnib, 

-Ex. S5,~l. Aino I'miei fiatelli e le niie sor^De. 2 Atoo s 
ancbe i mei cuginl e le ime cugloc. a Ho rice\ uto due' jiomi 
(mele) o quattro rere da queato jardiniere. 1 4. Le mie cinsge 
aono bclliaaime. '5. Hai tu adacqcato i tuoi llorl. c. I tuoi 
ftatelK banno comperato due canl ehe sono molto fedcli. 7. 
Lemie sorelle liannoilcevutoduegatti da dostroido; neBono 
contentiBsime. 8. Le nostro sotcUe aono partite questoselti- 
mana e nostra modre e inolto trista. 9. I tuoi Rstolli liaono 
riccvulo due toccalapis da mio cugino ; eglmo sono i suoi 
amici. 10. Ho comperato a Milano quattro speccln jicr le nue 
engine. 11. 31<a zia Im mandate sun llglia a Romo. 

Ex, 20.— 1. Adesso ftbbiamo contlnuamcnte belle jomate. 

2. Egli nvma I'anno scorso un grsn giardino fuordi dttd/nel 
quale trovansi bel &ori e begll alberi fruttifbri 8. Quel libro ' 
tratta delh ntl dl Santo Stefdno e di San Giorgio, ed m 
qiiesto n Bouo sjncgazsoni d'aleutii passi dalle epistole di San ^ 
Paolo e til Sau Fletro, 4. Teodoslo 11 Qmnde mori a Milauo 
nella braecia di Sant' Ainbroglo. b. Quello scritto contiene 
UD bel puiisicro sui rantaggi dol commercio. 0. In questo. 
nlihre bisogna avete gran circoapezlono e gran coraggio. 7. 
Domostene era un grand' ontorc greeo. & Egll 6 un boon 
giovtme, c lia una gran dlsposizione d'lmpantr tntto facdlmente. , 
9. Lc perle, plccole o grandi, crescono in conchiglle, ed 1 coralli 
in mare in fonim di arbbacelli. 10. GoflMo ha una gran 
provlgloue di ^ mo unglieresc ed austruco. 


Present Tente 

Slug Am>i, / ffltiy T^in-a, 7iiicii//mr. ScntrO,lmyftet 
loie. 

Am-i. T4m-a. Stnt-a. 

Anw. T6m-a. S6nt-o. 

Plxr. Am-iiimo. Temoamo. Sent-iimo^ 

Am-iiltc Tem-iMe. Scot-Ute. 

Am-liio. T4m-ano. SOnt-ano. 

7inper/cct Ttnsr. 

Sing. Amd'Ssl, 7 Temi-ssl, 7 night Sent-iisi, 7 nif^ 
tiup/it low. /«ir. /«{. 

Ama-ssi. T^-ssi. Seot-issu 

Amn.s^e Tome sse. Sent-isse. 

.Pliir, Ama-ssnno. Tcm^-ssimo. Scat-lssimo. 

Aiiia-ste. Tenii-ste. Sent-tste. 

AmA-s&ero. Tem^-ssero. Seut-tsseio. 

' Perfect Tense. 

Sing. Abbia ain-dto Abbla tem-uto, 7 Abbla senMto, ^ 
I may lave may have feared nay havtfiU. 

loud. 

Ablnordblna Abbl or dbbia teni- Abld or Abbla sco^ 
am-ato. ftto. ito. 

Abbia am-iitn. Abkua tem-iito. Abbia seat-lto. 

P/»r, Abbinmo am- Abbianio tem-uto. Ahbtimo seiit-ito* 
dto. , 

Abln.ite am- Abbihte tem-dto. \ . Abtdite'sent-lta 

, Abbiano am. Abbiano tem-uto. Abtnano eent-Ita 

dto. 

Phiperfeei Tense. 

Sing. At6ssi an- Avhssl temd-to, 7 Arcssf eent-fto, 7 
dto, /.might might hnre /eared. night have fSt. 

late lam. 

' Avessl am- At4bsi tem-dto. AreasI aent-lto. 

Ato. 

Avease. am- AvAese tem-dto. Avuae sent-tto. 

' dto. 

Piur. AvAsiiimoam- Avessimo tem-uto. AvA^suno aent-ibh 
ato 

AvAstc am- Arcste tein-dto. AvAste eent-Ho. 

Ato. I 

AvAssero am- AvAasero tem-uto. Avesaero eent-ito. ’ 

' ato 


^ * All Italian verbs in this tense are conjugated like t^ 
model verbs. ' 


BIIKEKALOGY.-I. 

DSFIKITION OP A MINERAL-PHYSICAL PROPERTIES ' 
OF illNERALS-CBYSTALLISAnOX. . *' . 
Mineralogy U tlie science of minerals, and the , 
mious definitions of the term mineral may be all 
summed up in a few words, ns incIudingnllnaAird/, ‘ 
homoyencm, inorgmiio substances. By tbe term 
natural, as opposed to artificial, we exclude from ■ 
the definition compounds' made in the labomtoi; 
of tbe chemist, though' In their form, optical 
cbaructers, and other physical properties, no, less 
than in their chemical features, these substances 
may throw much light on those icsultiug from the 
processes in. Nature’s hbomtory. By the term 
homoffeneou8 we imply that the whole of a mineral 
bos one definite and uniform chemical composition, - 
though variable trac^ of other substances may 
be occasionally preseat as impurities. The homo- 
geneous character of miuerals can thus be generally 
expressed by iTchemicnl foimula, and tbe processes 
of chemical analysis nfiord oue of the chief methods 
of identifying minerals. This term excludes from 
the consideration of the nuneralo^st such rocks as 
granite or gneiss which, being made up of 'crystals 
of several distinct minerals, are by no means 
homogeneous. Other rocks, such as white marble , . 
or quartzite, which are entirely composed of one 
mineral substance, may be looked upon simply ns 
massive modes of occurrence of such minerals. 
By the term inorffanic we exclude such substances 
as pearl, amber, or coal,, which are in structure, as 



MINERALOGY. 


169 


well as in composition, o£ directly animal or 
v^otablc origin. 

Another dqfinition describes a mineral as “an 
inorganic substance formed in the earth, possessing 
a dchuitc clicmical composition and a definite 
geometrical shape.” This last cliaracter of definite 
geometrical shape is, however, not truo of nil 
uimerals, whilst most minerals, though soineCimes 
occurring in crystals, also occur in non-crystallinc, 
indefinite, and ungoomotrical shapes. Nevertheless, 
ill cbnjunction with chemical anal)*sis, crystallo- 
graphy, as the study of these definite geometrical 
forms or crystals is termed, afi^ords the chief means 
of determining minemls. As there is often a close 
but practically unexplained connection between 
certain groups of compounds and certain groups of 
forms, though wc classify minerals mainly upon a 
chemical sy.«tcm, this will be often found to cor- 
respond to a grouping based upon crystallisation. 

We cannot here enter into details as to the 
chemical analysis of minerals, much of which has 
already been described in tlie le‘*sons on Chemistry ; 
but we may give a few of the leading principles. 

The chemical characters of minerals are examined 
cither by treatment with acids or in solutions, in 
the a'rf M'/ry, as it is termed ; or in the df>j wffy, by 
fusion, especially in the blow-plpb flame, The 
latter is the process generally adopted by the 
mineralogist in his first attempts at the rough or 
approximate identification of a specimen. 

The clricC indications afforded by examination in 
the wet way are the following 

If a mineral effervesces on being treated with 
vinegar or dilute hydrochloric acid (HCl),* mther 
cold or hot, giving off fumes which can he identified 
as carbon-dioxide (CO«), it is a carbonate. 

If on tlie addition of strong sulphuric acid 
CH2SO4) fumes are given off which will corrode the 
surface of a sheet of glass, they indicate a fluoride ; 
non-corrosive fumes indicating a nitrate. 

If the mineral, on being heated in strong acid, 
becomes gelatinous, it is a silicate belonging to a 
group knoum as zeolites. 

If a mineral be dissolved, and a little silvcr- 
nitiate (AgNO®) added to the solution, a white 
precipitate will be silver-chloride (AgOl) and will 
indicate a chloride, a yellow one will' be silver- 
phosphate and will indicate a phosphate. A dense 
white precipitate on the addition of bariura-chlorido 
(BaCl3)wiH,be barium-sulphate (BaS04), and will 
indicate a sulphate. 

The blow-pipe produces a steady continuous blast 
with the flame of a Bunsen burner, candle, or lamp. 
Two kinds of flame are produced : a short bright yd- 
low flame, the red'aoi'ng Jlame oximcrjlame, abbre- 
* Sec Chmisfr]/ lessons. 


viated as R.P. or I.F., because substances brought 
within it are deprived of oxygen or reduced ; and a 
longer, blue flame, the outer or omidisinff Jime (O.F.), 
pnkluced' by a stronger blast, wjhich oxidises sub- 
staaoes. * ' 

Fort of the substance to be examined (or assay, 
as it is termed) not exceeding a fifth or sixth part 
of all that is available for analysis, should first be 
heated in glass tubes open at both ends or at one 
end only. With the open tube volatile substances, 
such as ammonia, sulphur, selenium, arsenic, or 
antimony, if present, may be recognised by their 
characteristic odours ; the presence of water may 
be detected by the condensation of steam on 
the glass ; alkalies, such as soda or i}Ota&h, will 
cause this condensed moisture to turn red litmus- 
paper blue, and acids convcraely ■will turn the blue 
jmper red; and oxides may be deposited on the 
tube. In the closed lube mercury, arsenic, or 
antimony uill form snUmates or mirrors, being 
vajsorised and redeposiled on the cooler part of the 
inside of the tube. 

Another portion of the assay may then be held 
in the blow-pipe flame by platinum-tipped forceps, 
provided it docs not contain iron, lead, antimony, or 
any other substance that when heated would unite 
xrith the platinum as an alloy. The comparative 
case or diffioulty in fusing the assay, and the colour 
it gives to the flame, are then to be noted. Von 
Koboll drew up n scale offnslMUty consisting of 
six minerals for comparison, viz., 1, antimonite, the 
most fusible, melting in a candle flame ; 2, natrolite, 
which may be rounded at the edges when in thin 
splinters ; 3 , almandinc-garnet, fusible before the 
blowpipe; 4, actinoHtc, only fusible in thin splinters; 
5, orthoclase, fusible with difficulty, or can be 
rounded at the edges ; and G, biunrite, very in- 
fnsible. A yellow flame indicates the presence of 
sodium; reddish-yellow, of calcium; violet, of 
potassium ; carmine, of strontium or lithium ; green, 
generally of copper-oxide, barium, or a phosphate ; 
and blue, generally of sulphur, arsenic, antinion)", 
lead, or copper. The yellow colouration by sodium 
is so universal and o\erpowering that the flame 
should be examined through a piece of cobalt-blue 
glass, wl)ich eliminates this colour, and will make 
the violet due to potassium visible. 

A third portion of the assay should next 
be powdered, placed in a small hollow scooped 
out in a stick of charcoal, preferably beech- 
chaicoal, and held in front of the oxidising flame. 
DecTCinistien, or crackling, will then indicate 
the presence of water, of common salt (NaCl), Oi 
of some other cluoride ; dejlagratlori, or flaring, will 
indicate nitrates or chlorates. If the assay melts 
readily or sinks into the charcoal it indicates some 
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salt of one of ibe alkaline or earth; metals. 1£ % 
white residue, or areola, remains as an incrustatioi^ 
round the hollow in the charcoal a drop of a 
tion of cobalt-nitrate should be added, and 
flame again applied. A green colour will then in^ 
dicate zinc-odde ; a blue one, alumina ; and a pink^ 
magnesia ; whilst if the areola glows intensdy an^ 
is not coloured by the cobalt, it is probably lime 
strontium. If the residue be not white, a littl^ 
sodium-carbonate (NssCOs) may be added as 
to aid, that is, m the fusion of the assay, wbicl^ 



should then be reheated in the inner or re d ucin g 
flame, when a metallic bead will generally be pro, 
dneed. Effervescence during this fusion probably 
indicates silica (SIO^). 

Two other fluxes commonly employed an.'^ 
boras (NajB^O? -f- lOHjO) and miccocosmic sal^ 
or hydrogen • sodium - ammonium • phosphate 
(HNaNH 4 P 04 ■{■ 4HgO), which are made int^ 
small colourless beads in loops of 
'wire and yield characteristically coloured coide^ 
and phosphates on being reheated with somt 
of the powdered assay. The wire should be twiateq 
into a loop less than an eighth of an inch aoroBs ' 
heated, dipped into powdered borax or microcosm!^ 
salt, held again in the flame nntil a clear bead i^ 
formed, then dipped while hot into the powdweq 
assay, and heated first before the outer flame anq 
then in the inner one, its colour when hot and or^ 
cooling being noted on each occasion. Metals may 
separate out pure in borax in the reducing flame 
A blue borax bead in both flames indicates cobalt . 

t 


'a green one, chromium. ^ A green one cooling to 
bine before the oxidising flame and. becoming red 
and- opaque in the inner flame' indiqates copper ; 
a reddlsh-yellow one similarly becoming l^ttle- 
green shows iron; and a violet i one becoming 
colourless, manganese. Silica docs not- fuse iii 
micrpcosmic salt, but remains in the bead'un' 
cnanged. Oxides of iron with this flux are reddish, ' 
both hot and cold, in both flames. 

Besides their chemical characteristics, mmemls 
present various other physical propeities w^ioh 
may be classified into— 


1 . 

2. 

s. 

4. 

5. 
A 


10 . 

11 . 

12 . 


Fiopcrties deji 


uiwn liglit. 

„ lieat-conductinty, 

„ elcctiicity. 

„ iirngnetibiiL 
„ Uic state of .o^rcgatioti. 

„ llAldllBbS. 

„ sfveeiiic grd^ ity. '' 
„ touclu , 

„ odour. 

„ tagte. 

„ .foim. 

„ cicavnge. 


The chief optical characters of minerals, or those , 
dependent npon light, are transpaiency, lefraction," 
polarisation, Instre, colour, streak, and phosphor- 
escence. These depend, portly upon the trans 
mission and portly upon the reflection of light 

Trajujtarenoy, or diaphaneity ‘(Greek 
through; ^alva, pltainS, I appear), the'power’oE 
transmitting light, is distinguisbed under five 
degrees r— 

1. Trav^ifarent, when the outline of objects may 
bo seen tbrongh the mineral, as in rock-crystal, 
selenite, or Iceland spar. 

2. Smi-framjtareni, w'hen they are indistinct. 

3. Transhoent, w'hen light is transmitted, hat| 
outlines are indistinguishable. 

4. Sifb-transhcccnt, when light can only he seen 
through very thin portions, as in gold, haematite, etc. . 

6. Opaque, when no Tight is transmitted, as in 
magnetite. ' 

‘ Light, in passing from one medium to another, 
as from air into water or crystal, is bent out of its 
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Fig. 2.— ToWtAlIVE PUATES WB PoUARISISfO. 

A, WiUi patallel aves ; b, crossed; c, in an intermediate 
position. 

course or refracted. The degree to which this, 
occurs is known as the index qf refraction for the 
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particular snbst,mce. It is the sine ot the angle 
Made by an incident lay o£ light Tvith a pci- 
pemlicular to flic surface on nduch it falls, divided 
by the sine of the angle made by the ichactediay 
S\^ that pQrjien- 

\ diculai (see lessons 

t in Plano Tiigono- 
metry).andisiepie 
i-eniedby t lie Gieek 
letter /I at» a symbol 
Tims, the index of 
infraction in ftaoi 
spar IS 1‘4. tiiat ot 
rock-salt 1 56, and 
that oE garnet 18. 
whilst in diamond 
2 4 (Fig. 1). 
Light 

ing tbiongh 
iion-crystalhnc 
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represented by the sjmbof n\ Iceland spar, the 
pnie transparent and colourless form of the mineral 
calcite (CaCOj), has its two refracted rays so widely 
divergent tliat two distinct images of an object 


He. 3.— bKoi.- ^Rl^w substances civstat 
W, Incident ot light, 10 , onli 
uar> rernctod laj ; «\iwouU« b«5mg in what wo 
imrj Jnv; suifoco tt here the shall DrcscfUlrscc 
jmsiH IS rt-uiutM vith Cjinda ... i., X.i. 

iuliam. toi mod the Cubic 

system, as do the 
fourmineralsfust mentioned, is all equally refracted, 
for whicb reason such substances are termed swiyEy- 
refraetm^ or /wErojifc (Greek firor, equal ; rpeiwi, 

I turn). Crystalline substances belonging to 
.any other system are iUnhhj''fefractmQ or anisotropic 
(Greek prefix ai*-, afi; not), tliat is they split up an 



Fig (»— Balvkct vor. Dctcrhimno Spscinc Obamtics 

c.m bo seen tliiough it, and it is, therefore, often 
knowi as donblif TefracHntf spar, but it must bo 
remembered that all other minerals ciystallismg itr 
any system except the Cubic share tins character 
in some respect In Iceland spai /i=:167, 
in quartz ix=sl5i7, ^I'sslSSB, and m 
crocoisite, a lead-chromate (PbCigO^), p = 2*5, n' =: 
2 97. If u e look at any object thiough any of the 




Fig. 4. RI^03 AVD Cro8%es roRsiED Poi.ABty& Licm tassimo tiirowou a Sfction of a Uniaxal’Cbistai. 

CUT FCRr£>IUCUUBir TO THS A\I9 

inoiiaent ray o£ light into two rays, wliioh are nn- faces ol a rliombohedral crystal of Iceland spar, 

equa y refracted, and in different planes. Tliese appear double ; but there is one diiection in 

ate termed te ordinary and tlio cxtraordimnj wliioh this will not occur, wbicli iS that of Uie 
ray, and tbe index of refraction ot tbe latter is pnnoipal axis of tbe crystal, tbe line joining its 
nee , , ' * 
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two similar solid angles. If, then, we grind down 
and polish these two angles, we can see the object 
' singly through the crystal. This direction is 
termed the axis of single refraction or oj/tie axit, and 
crystals having only one such direction of single 
refraction are called tmiflawZ. This is the case with 
all crystals belonging to what are known as the 
Rhombohedral or Hex^onal and the Pyramid^ or 
Tetragonal systems, and in these systems the optic 
, axis is always the chief axis of symmetry in the 
' form— as, for instance, the long axis of the hexa- 
gonal prism of qnartz, beryl, tonrmaline, or apatite. 
Crystals belonging to the Prismatic, Obliqne, and 
Anorthio systems have two optic axes, and are 
therefore called biaxal. 

Ordinary light, as has been shown in the lessors 
on Light, consists of waves of ether taking place 
in varions planes intersecting in one line, the 
direction of the ray ; bnt when light is reflected at 
a certain angle or passes through certain substances, 
its vibrations or waves are all reduced to one plane, 
and are then said to bepaiarued. The instrament 
by which this change in the character of light i« 
brought about is called a palariser. As the action 
of the polariser may be explained ns intercepting 
all light except that vibrating in one particular 
plane, a second polarising apparatus will show the 
light to be polarised by entirely intercepting all 
that passes the first if ^e two are at right an^es. 
A slice of some polarising mineral placed between 
the two instruments, by deflecting the ray of 
polarised light which has passed through the one 
instrument, causes it to fall upon the otiier 
instrument at a different angle, so that the light is 
not all intercepted. For this reason the second in- 
strument is called an analyter. The simplest yw/an- 
scope is the towrmiUx'ne pincette, which consists 
of two plates of the mineral tourmaline (Fig. 2) 
cut parallel to the principal axis of the crystal and 
mounted as a spring pincette with milled heads to 
rotate them. So long as their principal axes are 
parallel (Fig, 2&.) they transmit light freely ; but 
if at right angles (Fig, 2 b), no light is transmitted 
unless some polarising substance be interposed. As 
plates of tourmaline are often dark-coloured, so as 
to transmit bnt little light, a pair of instruments 
known, from the name of the inventor, as NicoVs 
prisms, are commonly used instead. A Nicol’s 
prism (Fig. 3) consists of a rhombohedral prism of 
'Iceland spar bisected along a plane passing through 
its obtuse angles, the cut surfaces being polished 
and re-united with Canada balsam. As the index 
of refraction of this substance is intermediate 
between that of the ordinary and that of the extra- 
ordinary ray in Iceland spar, the ordinary ray is 
entirely reflected within the prism, the extra- 


ordinary. ray ^ alone emor^ng, in a polarised 
conditdoD. 

Polarised light passing 'through a section of a 
uniaxal crystal cut perpendicular to the optic 'axis 
exhibits a series of coloured concentric rii^s 
traversed by a symmetrical cross of light or shadow 
corresponding to the planes of 'vibration of the 
polariser and the analyser (Fig. 4). Similarly^ 
crystals belonging to the Prismatic system exhibit 
two sets of rings symmetrically arranged round two 
brushes as figures of eight ; Oblique crystals exhibit 
two dissimilar sets of rings ;'and Anorthio crystals 
two dissimilar sets divided into four unsymmetrical 
quadrants by the brushes. 

The lustre of minerals varies in degree according - 
to their reflective power, and >’arieB in kind accord- 
ing to their structure, transparency, and refractive 
power. There are five possible degrees of each 
kind of lustre : — ^viz. (1) dull, when scarcely any 
< white light is reflected, as in ochre ; (2) glivm{er~ 
ing, when light is faintly reflected, as in flint ; (3) 
glistening, when there is a general surface reflec- 
tion, as in mica ; (4) shining, when an ill-defined 
image is reflected, as in celestine{ and {^"yspleni- 
cni, when a well-defined one is produced, as in 
specular hiemntite and some pyrite. The h/nis of 
lustre arc six in number vie. (1) silky, accompany- 
ing fibrous structure, as in the form of gypsum' 
known as satin spar; {2') pearly, occurring on faces 
of perfect clcavnge,_nB in mica, selenite, and other 
minemls that are silky when fibrous (this is the 
lustre which renders of such value the nacre with 
which many molluscs line their shells. IVhen a' 
grain of sand or some other foreign substance fin'ds 
its way ^thin the shell, the animal, to allay the 
irritation, coats the intnisive grain with its ' 
beautiful polisli. The reason the nacre possesses 
the pearly lustre arises from the fact that the 
creature deposits the substance in fine layers ; the 
light reflected &om their edges being in a condition 
to “ interfere,” as in the case of iridescence. That 
the play, of colours is entirely due to this' may 
readily be proved by pressing against the mother- 
of-pearl a piece of white wax, and it will be found 
that the wax now exhibits the colours. But the 
term pearly is generally applied to minerals having 
the appearance of nacre without the colour) ;/(3) 
vitreous or glassy, in substances whose indices of 
refraction range from 1’3 to 1*8, as ice, floor, glass, > 
quartz, rock-salt, Iceland spar, and sapphire'; (4) 
resinous, in translucent minerals when n is between 
I*? and 1*9, as garnet ; (5) adamantine, when n is . 
between 1*9 and 2*5, as diamond, blende, and 
GTOCoisite; and (6) metallic, in opaque minerals 
whose index exceeds 2*5, a« galena and j^rites. 

The external colour of minerals is so variable a 
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character, even within the Umits of single species, 
as to be of little discriminative valne. Sapphire, 
for instance (AI0O3), occurs colourless [hue sajy^ 
^hire), blue, red (oriental ruli/), purple (oricnitU 



Fig. C. 


amethyst), and other colours ; and both Huor and 
rock-salt may similarly be colourless, violet, blue, 
green, yellow, orange, or pink. Some crystals of 
tourmaline are rod for half their length, and green 
for the other half. The streak, or colour of a 
mineral when abraded or in powder is, however, 
of considerable importance; thus hicmatite (F^O^) 
is distinguished limbnite (2F€203+3H50) by 
its streak being red instead of brown. Metallic 
minerals generally have a dark streak ; non-mctallic 
ones, a stretik lighter than their colour. The streak 
of minerals is obtained by rubbing them on slate or 
unglazed porcelain or scratching them with a file. 

A play of ckows is the appearance of rainbow- 
like hues within a mineral as it is rapidly turned, 
as in diamond and opal. It is due to unequal re- 
fraction of the waves of light. A ekanffc (f colours 
is tho slower succession of colours as the mineral 
is turned, as in labradorite, It seems entirely due 
to the presence of included fibres. Opalescence is 
a pearly Reflection from the interior of the specimen, 


as in catseye. Iridesemce is the display of 
rainbow-like colours within a mineral owing to 
internal flaws and the “ interference ” of the two 
sets of light-waves from the slightly separated 
surfaces. It is common in quartz. Tarnish is 
any surface-colouration, distinct from that of 
the .interior of the specimen, resulting from 
decay or “weathering” on exposure. Tarnish 
is often irised from the separation of a thin 
surface film, as in window-glass exposed to 
the ammonlacal fumes in stables, in some coal, 
known as peacock-cosil, and in some cbalcopyiite, 
known ns peacock-copper. DicJmihm, trichreisnu 
or pleocJtroUm (Greek ir\ei»v, pldiun, many ; 
chruia, colours) is the transmission by certain 
doubly-refracting minerals of variously coloured 
light in two or three different directions, as in 
tourmaline, and in the aluminium-magnesium- 
silicate known as iolite or dichroite. Fluorescence 
is the exhibition by a mineral of one colour by 
reflected, and another by transmitted light, as in a 
green variety of fiuor, owing to a retardation of the 
waves of light ; and phospliweseence, or the giving 
out light in the dmk, seems to be a closely related 
phenomenon. Fluor, diamond, apatite, dolomite, 
and oalcite are known as pyrophosphoric as they 
phosphoresce when heated or when electrified; 
fiuor, diamond, cnlcite, and gypsum are hcUo- 
phosphotiCy as they phosphoresce after exposure to 
sunlight; and quaitz, blende, oalcite, and dolo- 
mite may be termed tritoplmphoric, ns they do so 
when rubbed, scratched, or hammered. 

The thermal and electrical characters of 
minerals, like their optical properties, are closely 
connected/ with their crystalline form. Ciystals 
belonging to the Cubic system (isotropic) conduct 
heat and electricity, as they do light, equally in all 
directions. Rhombohedml and pyramidal crystals 
(uniaxal) conduct most readily in the direction of 
their chief axis of symmetry or optic axis ; whilst 
other crystals (biaxal) may when Iieated expand 
unequally in three perpendicular diiections. Elec- 
tricity may be produced in many minerals by 
friction ; in some by heat ; and in oalcite, by pres- 
sure. Sulphur and diamond become posith-ely 
electric on friction; nitie, flnor, and apatite, 
negatively. Tourmaline, topaz, and boraoite are 
vyrO'Cleetno and exhibit polarity, their various 
edges and angles becoming charged with opposite >. 
electrical ohaiaoters as they are heated, and re\ ers- 
jng their action as they cool. Tins is mainly the 
case with what are known as hemikedral crystals 
(Greek Mmi, half ; c5pa, Mdra, a basis), in 
which'one half of the faces are differently modified 
from the other half. ' 

Magnetism is chiefly exhibited by iron-oies such 
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asmngqetite or lodestoue (Fe 304 ). Ores of 
' nesSt nickel, and cobalt axe less magnetic, but 
attract a magnetic needle Chalybite (FeCOa) 
becomes magnetic on heating Gold, silrei, 
copper, mercury, lead, and tin, are examples of 
diaviaffneiism, being repelled by, either pole of a 
magnet. The property is seldom of use in dis- 
ciimination. 

The characters which minerals exhibit dependent 
on their state of ‘ aggregation are ( 1 ) moleeulaT 
^‘rigidity f whether gaseous, ns in volcanic exluila* 
tions: liquid, ns in water, mercury, and naphtha; 
or solid; (2) teJiaciiy, embracing (a) seetiJity, or 
capability of being cut, as in copper, graphite, 
selenite, and steatite; (Ji) niaUeahility, or capa* 
bility of being beaten into foil, as in gold, .«alver, 
copper, tin, lead, platinum, etc. ; (r) dvetHity, or 
oapability of being drawn out into wire, as in 
silver and copper more especially ; (d) ^extbility, 
the property of bending, as in talc; (tf) efastieity, 
that of ^springing back after being bent, as in 
mica; and (/) hrttflcnesg, or bre.iking with ease 
into fragments, as in tourmaline and ilu(«; (:i) 
fraetiire ; and (4) hardness. 

The surfaces of fracture arc sometimes obniactcr* 
istic, especially the haehUj fracture of cast-iron or 
, other metals, rough with small projecting points, 
the splintery fracture of . chert, hypcrsthcnc, or 
chlorite, resembling that of wood, and the 
cMdal fracture, with shelbliko concentric can*es, 
as in quartz, flint, glass, etc. 

The relative hardness of minerals is most useful 
in determining them. Kinvao was the first to 
arrange the table or scale now unirorsallyadoptcd ; 
, which is known by the name of 1 <»« Mohs' scale of 
hardness, that mineralogist banng given the idea 
' most publicity. 

1. Talc, can be cut with the thumb-unil. 

2. Rock-salt oi selenite, can he just scratched 
'with the nail or cut by a pecc of copiier. 

3. Calcite. scratches, and is scratched by, cqiper. 

4. Fluor, is not scratched by copper, but wiU not 
scratch glass 

5. Apatite, slightly scratches the softer kinds of 
glass, but is easily scratched by a knife 

' 6 . Orthoclase-fclspar, scratches glass easily, and 
can only be scratched by a good knife. 

7. Quartz, can be scratohefl by a steel file. 

. 8 . Topaz. 

9. Sapphire or corundum. 

10. Diamond. 

The pure crystalline vatiety of each mineral 
is taken as the type. That mineral which will 
scratch another is the harder of the two, so that 
by trying a mineral with the , minerals named 
' 'on the list, its relative hardness may at once 


be determined, and at least it may be pronounced 
what it is. not. A good way to try, the hardness of 
two minerals is to draw a fil4 across them, and the 
way in whidh each is affected by the file will 'at 
once indicate their relative hardnesses. In the 
description of minerals, hardness is often abbrevi- 
ated into H, aiid ^pacific gravity into G. 

The specific gravity of a mineral is its weight as 
compared witli that of an equal bulk of distilled 
water at a temperature of 60" Fahr., which is/aken 
-as a st^ndard.^ It is easily obtained by attaching 
the mineral to one scale of a balance .by a hah, 
and then weighiug it as it is immersed win.a<.glass 
of water beneath the scale (Fig. 5). , Subtract this 
w'eight from the ordinary weight of the mineral to 
find tlic weight of 'tlie water displaced, that is, of a ‘ 
volume of water equal, to. that, of .the mineral, and 
the ordinar}' weight’ of jhe mineral divided by. tins 
will be its specific .gravity. There is a second 
method, which is .'ipplioablc to porous minerals ami 
tlH« 5 C which can only be obtained in powder. A 
light glass bottle iCapable of containing 1,000 ps. 
of .water is filled up to^tho mark on/ its, neck with 
distilled water at GO" Fahr. ; a fewdrops are poured 
out, and sufficient of tlie. mineral is now added to ^ 
make the water again reach the mmk. -Tho bottle • 
is now weighed. Tho difference between this weight 
ahd 1,000 grs., divided byxtbe weight of the wnter 
|)Ouiod out, gives the required specific gravit}’. Or 
a^in, we may simply observe whether the mineral 
will float, sink, .or remain , where placed in .some 
solution of a high known specific gravity, < 6 ncli ns ’ 
SoTtstadfs'sohtion of mercury and potassium iodide, 
which can bo prepared with a density or specific 
gnvTity of from 2-G to 3, i e., from 2'G to 3 times as^ 
heavy as water. 

The lovch, or feeling of a mineral to the skin, is 
an unimportant character ; but steatite, serpentine, 
and some other minerals containing magnesium 
have a soapy or greasy feeling which is charac- 
teristic. Neither is odovr or smell of much «usb in 
discrimination. Ores of cobalt and arsenic give 
a garlic-like, or alliaccons, odour wdien Iiammered 
or heated ; those of selenium smell of horse-radish 
when heated ; sulphides and sulphur under similar 
conditions give n aul 2 }km'eotis odonr ; whilst stink- 
stone limestone jiclds the fetid smell of sulphuretted 
iQ'drogen (HgS), and days, serpentine, and many 
aluminous minerals give an earthy or argillaceous 
smell when breathed upon. 

Thsteisatest only applicable to soluble minerals. . 
It may be saline, as common salt ; alkaline, as soda 
or potash ; cooling, as nitre and potassium-ohlorato 
(KClOj); astringent, as the vitriols; sreectish 
astringeni, as alum ; Utter, as epsomIt4 (HfgSO^) ; 
or sour, as sulphuric acid (H 3 SO 4 ). 
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In exteraaiyorwi minerals may fie either irregalar 
or crystalline, i.e., geometrically regular. Irregul&t 
or 'indeiGTininute forms may fie common to many 
different mineral species. Among the more im- 
jiortant are (1) aworjihous, having no definite form, 
ns chalk or ochre ; (2) imlulary with irregularly 
rounded surfaces and protuberances, as fiiht; (3) 
mmmillary 'or lotryoida,l, exhibiting spheroi^l 
prominences, ns malachite and kidney iron*ore; 
italactiiic, in icicle-like, pendulous, oylindric, or 
conical masses, solid or tubular, as colcite, chalce- 
dony, baryte, etc , in which, however, small 
crystals are commonly detectable ; and (B) 
dendritic, in tree-like or moss-like forms, as native ' 
* copper and pyrolusite (MdOa). Most minerals are, 
however, capable of assuming geometrically definite 
forms. ■ ' 

When from any cause a mineral has been deprived 
of its cohesion and its particles caused to separate, 

' if the particles ni'c permitted to associate themselves 
again to form a solid, in such a way that they 
can follow their own inclinations, the solid will 
give indications of being constructed according to 
certain* laws. That is, the force of cohesion docs 
not act equally in every direction, but in the great 
■ majority of instances sots itself to construct 
regular geometrical solids, called crystals. 

_ The student can readily assure himself of the 
fact by taking any ordinary salt— <5ommon salt, or 
f-altpetre, or alum— and adding it to boiling water 
until the wa'tcr will dissolve no more. If he then 
suspend in the water a bunch of threads, and aUow^ 
the' solution to stand all night, in the morning the 
'string will be found covered with crystals. The 
common salt will be m cubes, the alum iu four-* 
sided pyramids placed base to base. The larger the 
quantity solution and the more slowly it cools, 
the larger will be the crystals. The presence of a 
siibstance which does not crystallise with the 
sfUt may modify Uie shape of the crystals. Thus, if 
in tlie solution of common salt iu;ea be present, the 
crystals will no longer be cufies, but like those of 
.aluln, octahedra, ^ 

Many are the peculiarities of crystallisation. We 
might almost say that crystals in their formation 
exhibited signs of instinct. If a damaged crystal 
be suspended in a saturated solution of the salt 
whioli ^composes it, the salt out of /the sdlution 
will, begin to repair the damage, so that in a littie 
time the general contour of the crystal will be re- 
stored. If in a solution the^’e be small and la^e 
, crystals, and the solution by an alteration of 
temperature be made alternately saturated and 
non-saturate'd, will ' be found that ' the small 
crystals bedorae cnlively dissolved, while the Imge 
'Crystals grow. Crystals may also, be’ got from a 


vapour condensing— sulphur, arsenic, iodine, oiler 
cjounples of this— or from a liquid cooling. If, for \ 
instonoe, 8 or 10 lb. of sulphur or bismuth be melted 
and allowed to cool, and if when a crust has been 
formed it is removed, and the yet liquid substance 
be poured out, the cavity will be found lined with 
eiystals ; and often when a metal has been molten, 
and in its cooled state exhibits no signs of crystal- ^ 
lisation, yet the existence of the phenomenon may ^ 
be shown, if a weak solvent be applied to remove 
those particles which mask the formation. If a 
sheet of tin. while hot, be washed over with a weak 
solution of hydrochloric acid, the crystals which 
make tiie tin moirec mctallique, and which previously 
exited, will appear. A bar b£ nickel, placed in 
dilnte nitric acid, becomes covered with tetrahedra, 
because tim acid dissolves the intervening uncrys- 
talliscd' metal. Rut, perhaps, the tendency of 
particles to arrange themselves in some order of 
polarity is most strikingly illustrated in solids 
which .ire constantly submitted to processes which 
move their particles. For example, the axle, or 
tire of tlic wlieel of a rnjlw’ny carriage, by constant 
vibration, gives the particles of which it is com- 
posed tlie opportunity of taking positions according 
to the polarity of their kind. Of this opportunity 
they take advantage, and the consequence is that 
many axles, when broken after years of service, 
(tidbit throughout tlieir mass ciystals of iron. 

A vciy slight acquaintance with crystals will 
assure the observer tlmt those of the same mineral 
have a close relationship in form. This will be 
illiistmtcd by a glance at the snow crystals repre- 
fMjnted in Fig. C. Although a great diversity is 
apparent, yet all the angles are equal, being those 
of an equilateral triangle, GO* ; and it is the angles ' 
which arc the constants in mineralogy. 


MENSURATIO^N'. — II. 

{Con(u»tcrf/rojR;?. 104.] 

LINES AND AREAS OP SURFACE. 

Following up our subject from the point at which 
we left it in the former lesson, we subjoin a few 
(Samples in the measurement of sides of right- 
angled tiianglob, and then pass on to the considera- 
tion of triangles which do tiot contain a right angle.* 
Example 1.— A wall is 30 feet high, and it is 
required to know what length a ladder must be 
which shall reach to its top, the foot of the ladder 
not being able' to stand nearei’ the wall than 14 feet. 

The 47th Proposition of the First Book of Euclid 
gives us at once the means of solving the question. i 
The right angle is formed by the w'all 'and >the 
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ground; the ladder is therefore the hypothenuse, or 
the side opposite to the ri^t angle (tee Definitions 
in “ Geometry and this is equal to the square 
root of the tttm of the squares of the base and per* 
pendicular, or + 14^ = v^900+ 196 = 1096 = 

33i!^ feet, approximately. 

Example 3.— A ladder is 45 feet long, and when 
its foot rests upon the edge of the footpath, which 
is 12 feet wide, its top just reaches the eave of the 
roof. What height is this eave from the ground ! 

In this case the hypothenuse and base are known, 
and the height of the perpendicular is required. 
This, by the before*mentioned Proposition, is equal 
to the square root of the difference o f the squa res 
of the base and liypothenuse, or ^^45^ — 12*:= 
V^2026 — 144 = v^lB8i=43i feet, approximately. 

Example 3 — The side of a square is 9*774 feet ; 
what is the length of the diagonal? 

It is necessary here to observe that being a 
tqyarD,t\v& sides of the figuie are all equal; the 
length of the diagonal— which is, of course, the 
same thing as the hypotiienuse of either of the 
trinngles formed by the diagonal— will therefore 
be the square root of twice tiie square of one side. 
This will be in this case nearly 13*823 feet. 

Example 4 —The side of an isosceles triangle is 
65 feet, and the base SO feet ; what is the alfitndc t 

The student must here remember that the sides 
of the isosceles triangle being equal, tho p(upcn* 
dioular bisects the base ; hence we hare two 
angled triangles formed, in both of which the 
hypothenuse and base are -equal, each to each; the 
base of each being one-half of tliat of the Isosceles 
triangle. The rule for rigiit-angled triangles will 
then apply, and the altitude or perpendicular will 
be found to be 60 feet . 

Exeucise 1. 

1. The base of a right-angled triangle is 4 feet 
6 inches (64 inches), and the hypothenuse 7 feet 
6 inches (89 inches). What is the height of the 
perpendicular 1 

2. The base being 613 feet, and the perpendicular 
084 feet, what is the hypothenuse 7 

3. The hypothenuse is 3 feet 10 inches, and the 
base 2 feet 6 inches. What is the perpendicutar? 

4. What is the side of a square whose diagonal 
is 8 feet 5 inches 7 

5. A ladder 50 feet long, being placed in a street, 
reached a window 40 feet from the ground, on one 
side of the street ; but when the ladder rested against 
the house upon the other side of the street, the por- 
tion of its foot not being altered, it reached a window 
48 feet high. What was the breadth of the street 7 

6. What is the height of an equilateral trian^ 
whose side is 1 7 


We subjoin a few examples having reference to ■> 
the proportion which exists between the homologous ' 
sides of similar right-angled triangles, as explained 
in lesson 1. ^ \ 

Example 1.— Two poles- stand upright on level 
ground ; the height of one is 10 feet, and its shadow 
projected upon the ground by the sun is 16 feet. 
The shadow of the other pole measures 150 feet. 
IVbat is its height 7 Ans. 100 feet. 

Example 2.— I wish to draw an oblong or right- 
angled pamllelogram, similar to one whose length 
Is 200 feet and breadth 20, but have only room on 
my paper to make the length 15 inches. What must 
be its brendth 7 Ant. 1^ inches. 

Wo shall now brjefiy glance at the relations wind) 
exist betwei'n the sides and angles of triangles 
which are nott right-angled, that is, none of whose 
angles is a rigJit angle. ' 

In tho case of similar triangles, that is, of tliose 
in which any tn^o of the corresponding angles ore 
cqnal, no matter how great the disparity of the 
trian^os os to are.a, the corresponding sides are all 
respectively propoi‘tional. This we have already 
noticed in our first\ lesson with respect to right- 
angled triangles, ano the mie holds good in all 
similnr triangles. . Le*t abo, a&o (Fig- 9) be two 
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similar triangles, having the two angles at A and B 
equal to the two angles at a and 6 ,* then since the ' 
three interior angles of every triangle are equal to 
‘two right angles (Buo, 1. 32), the angl? at c must 
be equal to the angle at o, and the similar sides are 
proportional in each triangle— that is to say, A b is 
toAC as tt&isto'ae; hence if two sides of one 
triangle and a similar side of another and similar 
triangle be known, the other similar side of the 
second triangle is found by proportion. Wc may 
here observe that this simple, and useful rule is 
equally applicable 
with respect to the 
similar lines of all sim- 
ilar figures, whether 
plane or solid. ' 

In calculating the 

length of the third Fi" 10 ^ 

side of a triangle, not 

right-angled— two being known— it is obvious that 
the rule of the squares (Euc. I. 47) cannot apply* 
and for this reason : w'ben the angle formed by 
the sides is wtHahle, the sides which contain 
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that angle may remain the same as to lengtli, 
while the hypotbenuse may alter. Thus, let A B c 
{Fig. 10) be a triangle, whose angle B is a right 
- angle— ».c., contains 90®.* From centre b, and 
with radius BA, describe a circle and draw any radii 
B a', b a", etc. ; then join A' C, A" o, etc. These lines 
arc evidently unequal, but the sides c B, B a' a,nd 
G B, B a" are equal. In order to find the area of a 
triangle, it is desirable to ascertain the height of the 
perpendicular— that is, of the line falling vertically 
upon the base from the opposite angle— the base 
of the triangle being that side which is opposite to 
the angle from which we drop the perpendicular. 

B Given the throe sides 

of a triangle, it is re* 

^ { \ quired to find the height 

j \ of its perpendicular. 

fii Let ABC (Fig. 11) be a 

Fig.. 13 , triangle of which A c is 

the base, it is required 
to find the length of the peipendiqular B D. Let 
B 0 be greater than fi A, then the part o a wlU be 
greater than the part d a (Euc. 1. 18). 

Then AC :BC*fBA::ac — ba:oo— OA, and 

g — -- ss; the length of the greater s^- 

ment D Cy which being subtracted from A o gives 
the leaser segment d a 

We']m^'e thus ascertained the position of the 
point B. Then iu either of the right-angled tri- 
angles abb, odb we have the two sides AB, AB 
and c B, C B, from which, by Euc. 1. 47, we find the 
height of D B. 

Kext, having given the length of- the base, and 
the height of the perpendicular of a triangle, to 
find its area. The rule is of the very simplest kind : — 
Multiply the base by half the perpendicular, and 
the result is the area of the triangle. The reason 
of tlu6 we will prove:— Let ABC (Fig. 12) be a 
right-angled triangle, right-angled 
at B. Complete the parallelogram 
A B c B by drawing C B parallel to 
BA and AB parallel to bc; then 
A c bisects it (Euc. 1. 34). Now the 
area of a square or of a right-angled 
parallelogram is the product of any 
two adjacent sides. Hence AB x B c 
^ is the area of the parallelogram A b c b, but this is 
double the area of the triangle ABC (Euc. I. 41). 
Hence if A B x B c = area of pai'allelogram A b c b, 

A B X “ — area of triangle A b c, 

Exebcjse 2. 

1. The base of a triangle is ’G, and its two sid^ 
5 and 7 ; what is its altitude ? 
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. 2. The base b'eing 8, and the two sides 10 and 6 ; 
required the 'altitude. 

3. The three sides of a triangle are 21, 20, and 
13 ; what is its perpendicular 1 

4. The base of a triangle is 5*96, and its altitude 
^*81 ; what is its area ? 

5. The base of a triangle is 7*37 chains (1 chain 
2 = 66 feet), and' the altitude 4*98 chains ; what is 
its {urea? 

6. The hypotbenuse of a right-angled triangle Is 
^05, and the base 200 ; required the area ? 

7. The side of an equilateral triangle is 3*4 ; what 
is its area 7 

8. Suppose the base of an isosceles triangle, whose 
^rea is 1 acre, is 363 feet ; what is its altitude 7 

We subjoin another rule for the calculation of 
(he area of a triangle without finding its perpen- 
dicular, the three sides being given : — From half 
Che sum of the three sides subtract each side 
<>epai*ately. Tlien multiply the half sum by the 
three remainders successively, and the square root 
of the product will be the area. 

Example 1.— The three sides of a triangle are 
13, 20, and 21 ; find its area by the above rule. 


13 

5T 

27 

2T 

27 

20 

13 

20 

21 

6 

21 
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U 

7 

0 

1C2 

7 


27 1184 

14 

4^5 

1184 

>/15S76 — 126 Anf. 

, Exebcise 3. 

1. The three sides being 13, 14, 15, what is the 
area? 

2. The side of a hexagon is 10; what is its area 
computed by both the foregoing rules 7 

3. The side of the base of a square pyramid 
measures 12 feet, and the perpendicular height 10 
feet ; what is the length of the slanting edge, and 
what the superficial area of the pyramid, base 
included ? 

Before proceeding further we will describe what 
fixe known as the trigonometrical functions of an 
angle. These are the sine, cosine, tangent, co- 
tangent, etc. 

The sine of the angle CAB is the cosine is 
the tangent is the cotangent is — ; there 

are other functions, but these are all that we shall 
peed in the present papers. 

We shall now t^e our readers a step higher _ 
in our subject, but must of necessity introduce 
some matters which belong more particularly to 
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J-lg. 13. 


Trigonometry, and to our papers on tijat subject wc 
must direct his attention for an explanation of thojfe 
points he is unable to undctstand 
without it. 

Problem I.— Let a b o (Fig. 13) 
be a triangle, right-angled at B. 
Given the hypothenuse Ac, and 
the angle CAB'; required the 
lengtli of the'perpendicular b c. 

«. B c 

jSince — - = sine CAB. 

A c 

. • . B c = A c X sine c A D. 

Multiply AC by the natural sine* of the 
angle c A B ; the result will be the length of c b. 

Let H = the hj'pothenuse, p = the perpendicular, 
and s IS the natural sine ; then 

p p 

Cob.— S ince p s= h x s, h = -, and s = -• 
s H 


find the radii of the circumscribed ^d inscribed 
circles. Divide 3(50 (the number of degrees 

in the whole circumference) by the number of/\ 
sides in the polygon ; the 
quotient will be the 
angle at the centre. 

ABDB (Fig. 15) 
be n icgulnr 'hexagop, 
of which the side A B is 
known; then by above 
mle the angle 'A ob ''s 
fonnd. Halve this for 
A 0 C, and join o c. 

Then 0 0 is perpendi- 
onlor to AB, and bi- 
sects if, and the angle ago is a right angle. 
Hence in the right-angled triangle A C 0 we have 

given the angle A o c = ^ and the angle 0 a c 



Exercise 4. 

1. The hypothewise of w right-angled triangle is 
10*47, and the angle at the base is 68® 20'; what is 
the height of the perpendicular 7 * 

2. At what angle do we ascend a regular acclivity 

miles long, attaining an altitude at the summit 

of 42C8 feet. 

8. The hypothenuse of a right-angled triangle is 
89 yards 2 feet, and the angle at the base is 55® ; 
what is the length of the base ? 

Fboblem II.— To find the radius of a circle in* 
Aoribedinagiven triangle. SuU.— 

Divide twice the area of the tri- 
angle by the sum of its three 
sides. 

Let ABO (Fig. 14) be a triangle 
whose three sides are given : it is 
required to find the length of d e. 

Find the area of the triangle from 
previous rules, double it, divide the result byAB-|- 
■'BC-f CA; the quotient will give de. 

Exercise 5. 

, 1. The side of an equilateral triangle is 10; what 
is the radius of the insenbed circle t 

2. The two legs of a right-angled triangle are 3 
and 4 ; wbat is the radius of the inscribed circle 7 

8. The three sides of a triangle ore 39, 60, and 
03 ; wbat is the diameter of the inscribed circle 7 

Problem III— ^he side of a regular pofygon 
{m Definitions in '■ Geometr)' ’’) being gjven, to 

* In Fig. IS, on A c measure a d ss 1 on a scale of cqi»l 
paitv, and let ihll fromntbe perpendicular us on tlie base 
ABitheu DE = natural sine of the anglecAS. Tosavetime, 
the student should he furnished nitli a scale of sioes, (on- 
. gents, eft., for reference, for all''t1ie angles of the quadrant 
(^0°) to Mithin one minute. He wilt frequently lequire to 
retbrto the table in calculations fn Mensuration. 


= 90®— AOC,"also the perpendicular AC = — . 

Then (Problem I.) A o = and o 0 = A 0 

'• ' , sine AO c . 

X sine 0 A C. 

We append a few of the ^ names of the chief' 
r^lar figm-cs Apentn^n has 5 sides, a hexagon 
has 6 sides, a heptagon has 7 sides, an octagon has 
8 sides, and so on. r ' 

Example 1.— Tlie side of a regular pentagon Is 
15^ yards ; what arc the radii of tlie circumscribed 
inscribed circles 7 

360® -i- 5 =c 72° = angle A o b (Fig. 16). ^ 

72° -i- 2 ss3G® = angle AO C; sine 36° — *6878; 
90® — 36® s= 54° = angle c A o ; sines54° = -8090 ; 

then A 0 = or ^ = 13-D72. about, 

and c 0 = 12’973 x -8090 = 10 495, about. 

^ Exercise 6. 

1. The side of an octagon is 138 yards; what 
are the radii of the circumscribed and inscribed 
cireJes respectively ? 

2. The radius of a circle is 1*84 ; what will be the 
length of the side of a heptagon inscribed in it, and 
of an equilateral triangle described about it 7 

3. If 1 inch is the distance between the opposite 
sides of a decagon, what is the distance between 
its opposite angles 7 

We now' come to the consideration of the relations 
which exist between the various lines connected 
with circles ; and first of the proportion between 
the circumference and the diameter. If the cir- 
cumference of any circular object be accurately 
measured with a .tape, and then its diameter be 
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also lacasiircd, il will be fowiirl that. Hie circuin- 
foreiicc measures about y times what the tllnmeter 
(lofcs. ‘ Tliis rntio is more coircclly 3*I-JI6 to 1.* 
Hence if d = diameter, C s= circnmfeience, ami 

‘ c 

n = - ami c =: d » 

. ” Exkhcjsr 7. 

1. The rliniiiotcr of a circle is 8 ; what is its cir- 
cumference * ' 

2. IVlmt is the circninforcnco of (he earth, sup- 
losing ils diauietor is 7U5S miles ? 

3. The circumference of the earth at the equator 
being 2 ISiW miles, what its cqnntorial diameter I 

•1. What is the circumference of a circle whose 
radius is 2* feet 7 

5. A wlicel revolves 1000 limes in travelling a 
mile ; what is its djarnetcr ? 

ti. Supposing the earth is always 01 millions of 
miles from the sun, and that it .makes a complete 
rovolnliou in its orbit in 305^ days, how many miles 
per minute does it move ? 


SPANISH. -V. 

.. (Co»in’«nc'i/tMN; ji, no.) 

Tiin vnna 

Vnnos arc classed into artirCfjMtfxirc, and acufer: 
rejleothr, TCgnhr. irrcgtilnr, iwjKmnal and <f<*- 
fcei\ i‘c. They arc also varied by person and number, 
niood and tcn>ic. 

Verbs have three persons and two numbers, ns in 
English— -that is, they vary their endings to agree 
wilh the person and number of their nominath’o; 
as— 

, SiiiiFiirnr. 7 ’h'rfi?. 

iff. Pus. Yo Inblrt, 7 1*7 Pvif. JCniolrOTliaWamos, 

ir<- fjvak. 

inilj'ers, Tu liabltn, eiuIJ'rw. VosotHR Iwhinis, 

3 n 7 Pfrt. El liabln, Jt* <}Knk». Uni /’fi's. Elios ImWan, fJifif 

In Spanish, it is not necessary to use tlic personal 
pi^jnonns of the nominative case with the verb 
(unless for the sake of emphasis or perspicuity), as 
the ending of the verb indic.ates the person of ils 
nominative. Thus, hablo mc.ans I ipeah ; babla«, 
thatc speaJicst ; Ijiibla, JicxpcaJ/s or slicnjieah; hab« 
lanios, 1 BG upcak, etc. 

MOOES.' 

Mood is the form which the verb takes to show 
in what manner the action or existence is repre- 
sented. In Spanish there are four .moods— the 

.• Tliccx.actpropoilfon Itctwpcuthc'clrcumfcwnccofa circle 
to lt<< diameter, tlia diametor iMiiigl, lies never Ix^cn found. 
Itirmjr be condtiued to more tlimi 100 places of dceltnals./ 


m 

infnitlvtt the mlicatire, the iwperaiWey and the 
subjunctive. 

The Infinitive mood expresses action or being in 
anindennite manner, without reference to person 
or time; os- ^ 

nablnr, to gjmh Comer, to rnf. 

'llic iiulicatirc mood represents the affirmation in 
a positive manner ; as— 

Habljiuios, tee #pfaL Comm-, I shall cut. 

The iwpcv<t,th'c mood expresses an order, entreaty, - 
<«• command; as— 

llflWiiil, yf. . Coiiiat), kt ttci« cut. 

The .«w7//k?jc^/p<j mood represents the affirraatiors 
in a conditional manner ; as— 

Ainiqiip ImWen, though Viqi jimy 
TEXSCS. 

Tense is tli.-' form which the verb takes to show 
tbo time of the action, being, or passion which is 
atfirmed. There are properly three tenses, tlie jmt, 
the/»re«e«f, .and the/Kftw, These arc subdivided 
into eight tenses— one for the present, five for the 
jKist, and two for the future : the present, imperfect, 
perfect definite, perfect indefinite, the first plu- 
perfect, second pluperfect, the first future, and 
future jwrfcct or second future. 

The present tense represents whatever is affirmed 
as taking place at tlic present time ; as— 

Hablnii, tU(\j(pfah, Estnn coinioudo, thcyaneatUiff. 

Tlie mpcrfcct tense represents as relatively pre- 
sent sotnelhing wlucli is affirmed as past, though, 
for all we know to the contrary, not yet completed; 
ns — 

nAblnlmn cunmlft Ips vus Thrvvercsjycniing kAch fteeuiv 
them. 

Tlio perfect {tefinito tense represents wliat is 
nffirracd as being completely past and finished ; as — 
Iiabb'i aycr. lie spoke to theui yestmlatj. 

Tlic perfect intJefinile tense represents what is 
affirmed as having taken place during a time not 
entirely elap'?od ; ;is— 

L(*s be liablailp Itoy. / fmcc Jfjwtcn 7o them to-ilay. 

The first plnperfccf tense cxpro.sscs what is past 
and was finished, before another action, also past, was 
completed — th.at is, an event which occurred prior 
to some other past ca’cnt ; as— i ’ 

llabia liAblmlo ciwndo llegik I had tpolen ichcn he arrivetl. 

The second plvperfeef expresses that what is 
affirmed had taken place immediately before a. time 
which is pn.st, .and is always employed after adverbs 
of time ; as — ‘ 

Cimixlo Ics bubo luiblailo, so ll7>c)i ?i7 syotoi to 77iein, 

iftflidiiiron. l/wyii'ene RH-flji. 
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■^he first future tense refers to some acti<ai or 
event AVhioh is 'yet to take place ; as— 
jHalilari esta noclie. Ht will speak (o*Ki 

The second future csi future perfect tense refers to 
some future action or event that will have taken 
place at or before some particular future time ; as— 

Qttbie acabado d las bcho, I shall Anve finUhtd eu 

fl^cIacL 

PABTICIFLES AND GEBTINDS. 

Verbs in Spanish have two participles, the present 
and the past. There are, however, hut few present 
participles in use, and these few are, almost without 
exception, employed only as adjecti^’es or noons— 
' as, semejonte, similar ; obediente, obedient ; via- 
jante, traveller. The ending of the present parti- 
ciple of verbs that have their iniimtive in -or, is 
, -ante ; of those that have their infinitive in -^r or 
-ir, is -iente. 

The past participle denotes action or being per- 
fected or finished, and, when derived from a regufar 
verb, is generally formed by ‘changing the final 
letters of the infinitive -ar into •ndo, and -er into 
-idfl; as— 

HabUdo, spoktn. ComUo, ealen. 

The fferiind in Spanish is equivalent to the present 
participle in English, and is formed by changing 
the flnkl letters of the infinitive in-<rr into ‘Ondo^ 
and -er or -fr into -i&ide ; as— 


INDICATIVE MOOD. 


' Present. 

Sing. He, I hate. 

Has. 

Ha. 

V. ha. , 

P2ur. Hdmos. 

Habdis. 

Hon. 

VV. han. 

Tmper/ttf,' . 

Sing. Habla, I had, 

, Habiaii. 

Hnbia. 

I V. Iiabia 
Piirr, ^biamos. 
Bahfats. 

Hablan. 

VV. haUnn. 

Pn/cet D^nile, 
Sing, Hdbe, I hai, \ 
Hubtete. 

Hdbo. 

V. lMib^ 

Pfar. Hubimos. *. 
Hubisteis. 
Hubtdron. 

VV. liuWdron. 

First Future. 


Perjed Indefinite. 

Sing. He habitio, I have , 
Has habldo. 

Ha habfdo. 

V. ba habido. 

Plv.r, Hdmos h&btdo. 
Habdi&'hdbido. 

Han habido. 

VV. han liablilo. , 

Ftrit PlBpwyed. 

Habla habCdo,/ hod dad, 
Habtas habfdo, 

Habfa habfdo. ' 

V. habb habido, 

Plur. Habfamoi liabldo, 
Eablais habido. 
Hablan hnbtdo. 

VV. iiablon habfdo. 

SKond Pluperjkt. 

Sing. Hdbe habido, I Aadliad, 
Hnblste Iwbfdo. 

Hdbo habido. , 
V.Mbohabfda < 
Flur. Hublmos habfdo. 
HuW^is habido. 
Hubi^ron habido. 

VV. linbiirob habfdo. 

^Koiid PidKr;.. 


Sing. Habrt, / shall or lidlt SIk^. Habrd habfdo, I albill 
have. ‘ or will have had. 

Habris. Hnbi&B habido. 

Habid. Habrt hal^lo. 

V. }in)n.1. ' V. habhl liabldoT 

Plitr. Habr^mos. Plnr. Habrtmos habido. 

Habr6i8. Habriia habido. . 

Ha'br&n. Habtdn habido. v 

VV. habrdn. VV. habidn haWiio. 


IMPEBATIV2 MOOD. 


EabUodo, lyraXing. Comiendo, 

OCSrJflATION. 

In Spanish the infinitive mood of all verbs ends 
in -ar, -er, or •ir, and these terminations serve to 
distinguish the three conjugations; the first con- 
jugation comprehending dl verbs ending in ; 
Che second, those ending in -er ; and the third, those 
ending in -ir. 


CONJUGATION OF THE AUXILIARY VERBS. 

A^.— As stated on page 31, it is not necessary 
in Spanish to use the personal pronouns of the 
nominative case with the verb (unless for the sake 
of emphasis or pei'spicuity), as the ending of the 
person of each tense indicates the person and 
number of its nominative. In the conjugations 
which follow the pronouns will be omicted in 
Spanish. 

As the auxiliary verbs are required to form the 
compound tenses of every other verb, we first give 
the ' 

Conjugation of the auxiuary babes, touve. 


INFIOTTIVB MOOD. 


BlUPtE TBirSEa. 
PrcKitl.— Hab6r, to haw. 
Present Gerund. ~ Hnbidndo, 
having. 

fast Pttrrfcfple.— Habido, hod. 


COUPOVXD TEKBES 

Pojl.— Haber habido, to have 
had. 

Past fferuTid.— Bableudo ha- 
bido, having had. 


Sing. Hdp) kt me £aw, or 
nay 7 hate, 

Ea, han lAcnw 
Noha>‘Bf, tow not. 
Hayn, Ut hm have, or 
my he have. 

Hd>'B V., haw you. • 


Plur. Hiiyanos, Ut tu tore, or 
may we tow .. 
Habdd,toreveo^yott. 
No hdyais, dare not 
Hayao, Ut (Arm toir, or 
may they Anw, 

HdysD W., hare you. 


BUBJUNCTIVB MOOD. 


Prwiil. 

Sing. Hdya, fmay have. 

Hdyas. 

Hdya. 

V, hdj’B. 

Plnr, Edysmos. 

Hayais. 

H^n. 

VV. Jiayan. 

ImperfteU 

Sing. Hubldra, habrla, or hu- 
bideo, I woidd, efiovid, 
' or night hare. 

EubitoiB, habrlas, or 
bubii&es. 

Hnbiere, habrla, or 
habile. 

V bubiera, liafario, or 
. bubieie. 


Per/ed JndejlnKo, 

Slny. Hdya habfdo, I my 
have had. 

' Hdyoa habfdo. 

Haya habfdo. 

V.h&ya habfdo. 

Plur, Hiyarnos habfdo. 

Hilyaia habido. 

Hdyan habido. ' 

VV. haj-an habido. 

Plitperfiet 

Sing. Hubi6ra, liabrla, or hu* 
hlese habido, I vmtla, 
should, or might hait 
had. 

Eabi4rns,' habriRB, or 


Eubi^, Iiabno, or im* 
bie&e habido. 

V. hublfiro, habria, or 
huhUse habido. ^ 

Plur. HubimmoB, liabrih- Plur, Eabi^nmos, habrihiiiits, 


iDDB, or hubitoemos, 
HubinalB, habr&ia, or 


Hubieran, habithn, or 
hulHiseii 

VV. hubl^D, habifan, 
orhnbl^en. 


orlmlntooinos lisblilo. 

Habi^als, habriais, ovi 
hubleseis habido. 

HubieRin, habiiaD, or 
habi^en habido. 

VV, hiibiemn, bal^B, 
or hobi^sCD habfdo. 
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First I’titure. 

Sing Si hubi6ro, i/J ^mld 
hare. ^ 

SI })ubi6ros. 

Si Iinblurc. 

SI V. lmW6re. 

PZur.' SI hubiurcinos. 

. > SI hubicreis. 

‘ SI hubicron. 

Si VV, hubiircB. 


Second Fudtre, 

Sing. Si hubiirc hnbldo, ff t 
Aould have had. 

Si liubiSros liabtdo. 

Si bubl6ro Imbido. 

Si V. Imbiaro lubfdo. 
Flttr. Si hubidrcinos lutliido. 

SI htibicrcis Iinbftlo. 

SI hubicren liubfda 
' Si VV, bnbieicM liabido. 


By examining the above conjugation, it will bo 
seen that, after having learnt the simple tenses, the 
compound ones are also known, as these latter are 
always formed by placing the past participle after 
the persons of the simple tenses of the auxiliary 
verb. 


CONJUGATION OF TUB AUXILIARY SER, to be. 
INFINITIVE MOOD. 

SIMPLC TRSSEfi* COMPOUin) TEKfiES. 

Frr»iU.->Sov, tote. . Hab6r i>{do, to 2i«ct« 

JVcjent Gerund. — Slendo, been. 

tebti;. l‘att (’tortnid.-^Etobillndo sido, 

Riz$( SIdo, been, having been. 


INDICATIVE MOOD. 


Present. 

Sing. Soj‘, / cm. 

ata. 

. Es. 

V.cfl. 

Plxtr. Sdmw. 

86]h. 

9do. 

VV son. 


Perfect Indffiniie. 
Sing. Ho sido, I have been. 
lUs sIdo. 

Hu bldo. 

V, tiA sAlo. 

Plitf. Bemos eido. 

Kabd]<i fltdo. 

Hau side. 

VV. lion sfdo. 


Imperfect. 
£hi, I woe. 
Bnis. 

Em. 


J?I»r. ^niinos 
^is. 
Emn. 
VV. 6wn. 


First Phiperfcd. 

Sing. Habb aldo, i liad been. 
Bablas sldo, > 

Habin sfdo. 

V, babla sIUo. 

Phir. Hsbliunos sldn. 
Habiftls srdo. 

BnUnn sldo. 

VV bsbfan sido. 


Perfed Dejinik. 
Sing. Fui, I teas. 
Fuiiitc.' 

File. 

V. fud, 

Piur. Fuimos. 
Fufstcis. 

Fniroii. 

VV fudron. 


Second Pluperfect. 
,Sliig, Bubo sido, f Ami 6ecn. 
Hublstd sido. 

HItbo sido. 

V. lidbo aldo. 

Plur. Bublmos sido. 
Hubfsteis sido, 
Hubl^ron sido. 

VV. iiuU^rou sido. 


Pirel FiUure. 

' Sing. Sor^, 1 sAall, or will be, 

ScrAs. 

Serii. 

V. fieri. 

Pluf. Setimos. 

Scr£is. 

^rAn. , 

VV serf 


Second Future. 

Sing, HabrA sido, / ihaR, or 
loill Imvc been. 

^ H&brAs sido. 

Habra sido. 

^ V. babrd sido. 

Plttf. lIabrAmo<i sido. , 
Ilabrdls sido. 

IlabrAn sido. 

W. liabtdii sido. 


IMPERATIVE MOOD. , 


Nlnir. Sdfl, let me be, or may I Plur. BcAmos, let vs be, ormay 


be. 

SA, be (Aok. 

No fidas, be not. 

lei Afin be, or may 
lee he.' 

Sda V, le you. 


me he. 

Sdd, lie yon or }/c. 

No seals, be Hoi. 

SAau, le( them be, or may 
they U, 

Sdaa VV,, be you. 


SUBJUNCTIVE MOOD. 


' Present. 

Sing. 86a, I way lie. 

86aE. 

86a. 

V. sAa. 

Ptur. SoAinos. , 

BciUb. 

S6an. 

VV sAfiii. 

' Jnjierfict. 

Stag. Fodrn. seria, or fuAse, t 
viontd, s/witld ormlyAI 
be. 

Fuecae, scrlos, or lueses. 

Fu6rA, eciia, or fu6so. 

V. fu6ra, soria, or (lidsc. 

Plur. Fu6ramo8. serianios, or 
fu6&einos. 

Fudrais, scrlato, or fu6> 
seis. / 

Fndtan, sGrtan, or fu6> 
sen. 

VV fiidran, scrlon, or 
fudson. 

F<rsl fulurr. 

Sing. SI fudre, {f I slmld be, 

Bl fudres. 

81 fudre. 

Si V. fudre. 

Plur. SI fbdremos. 

81 fudreis. 

Si fudren. 

Bi VV, fiidron. 


Perfect JjidefiniU, • 

Sing. Haya sido, I may Anvs 
been. 

H&yos sulo. 

Hdya sido. 

V, liAya sido. 

PUir, Hdyatnos sido. 

Hiyals sido. 

HAyan sido. 

VV. hdyau sido. 

Piiij)er/ecl. 

Sing. Hnbidni, babm, or ha> 
bidsc sido, / ximld, 
sAouM, or might Aave 
been.. 

Hubieias, Imbrlas, or 

' bubidses sido. 

Hubidra, liabn'a, or ]in> 
biesD aldo. 

V. Iiubtera, habria, or 
hubidse sido. < 

Plur. Hub(dianros,bubrlaino3, 
or hubidsemos sido. 

Hubidrals, liabrlais, or 
bubuiseU sido. 

Hnbidrau, habrlan, or 
hubidsen sido. 

VV. bubidmn. itabtion, 
or hubidsea sido. 

Feeoiid Ftdirrr. 

Sing. SI liUbldK sido, if I 
sAould have been. 

Si hubidres stdo. 

Si Imblere sido. 

' Si V hubidro sido. 

Plur. 5i liitbidremos sido. 

Bl hobidruis sido. 

Si Imbidren sido. 

BI VV. hubidren sido. 


KEY TO EXERCISES, 

Ex. IS.— 1. Who In good? 2. Wlionrerioli? S. Wlioso are 
tlio iiousGH? 4. WIiosG books Imvo j'ou? 5. Wbat did you 
say? 6. Wliftt bat have you? T. Wliat treasures has Peter 
found? S. What langungo docs Uie general speak? a Wbat 
a man you are! 10. What a handsome woman! 11, Who 
wautebread? 13. Wbospenks Spanish? IS. Who understands 
EngUsht 14. Who loves truth? IS. Wlio understands what 
Jiduisnys? 16. Wlmtbortofbuttonadoyouwant? 17. What 
kCud of sugar Jiav Peter? 18. Wliatdoyouwisli? Iff. What 
books do the painters waut? 20. What do the judges say? 
81. What snld t)io physician's brother? S3, Madam, do you 
want (some) butter? 28. Does your daugliter understand, 
English, madam? 24. No, sit\ sho does not undoistand 
English? 25. IVlioso buttona liar's the memservAnts? 26, 
Who is hungry? 27. Who ore thirsty? 28. Wlint sort of 
spoons iiAVO the American’s sisters ? 211. Wliat do Peter and 
John wnni? 86. Wlio undeistonds wliat yon sny? 31. Who 
lias aonic bread? 32, Wlioseare tlio books? S3. W'hicli of 
UicFreneiiJuen speaks Spanish 7 84. iraTeyon(soine)raoaey? 
85. Havo you many books ? Sfi. Has the book leaves of gold ? 
87. Are not his ft-icnda rich ? 38. Are not my brothers richer 
fchonthOBhlp-cnrpontcrs? 8ff. Are the men-sciTants hungry? 
40. Yes, air, the memservants arc hungry. 

Ex. 16.— 1. iQuicn cs sabio? 2. iQuIen es nco? 3. iQul* 
eiies son buenos? 4. iQuIcncs son cAlpables? 6. ^Qulen 
Awrte? 6. iQuienessonrobnstos? 7, {De quienlmblaJuau? 
8. Del mddtco. 9. iDe quien son las casas? 10. Dc Pedro. 
11. fCuyos llbros tiene Maria? 12. jCuyos botoncs tienen 
los crlndos?. IS. iCuyas oucliaius tienen mis heunanas? 
14. iCual do loa dos hyos del mddtco hnlld un tesoro enla 
fiftlle? 10 , iQue diceV.? 10 . iQue quiero Juan? 17. iQuo 
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djcen Io9 jttwes? 18. iCuyd sombroi^o tiene V.? 18. iQna 
qwiereV ? ,20, {PamquicnescnbioJiinnlflscartas! StPsini 
a'Proncesa. 22. iA (luienes dto Juan loa libros francescs? 
' 23. Alasliiiasdcl.iuez, 24. | Qua inugcr | 23. jQneliennosa 
cmdaill 20. ^Qulen quiere azuKir? 2?. *Quien habla d 
’ Ingles’ 2S.^iQuienentlendeelE9raftoH 20. jQaienentieirie 
lo qne liana dice? 80 i Que especie de cucbams tienen mis 
amigos?, 31. jQae dicen Us inugeres? 32. iToina V. agua’ 
33. iQue dijo la hennana de Juan? 34. iHabU sa liU® d 
Sspaflol, sedor’ S3. Si, seftom, mi byo babla el EspauoL 
30. iOuyas cucbaras tiene la criada’ 37. jCuyo sombrero 
tiene Pedro? S8. «Cuyos botones tjenen las pmtores? 30. 
jQne libros tione liana? 40. iQuepantipenW.? 41.iQuien 
.tiene scd? 42. tQmen tiene hambre’ 48. jEsV Espaflal* 
44. ^Tienen las Espaftolas sed ? 45. No, scdor, las Esf^olas 
no tienen sed, ' 

Ex. IT.— 1 This mnn isncb? 2. Tliat woman is proud 3. 
Does that Indy speak tlio English longuage? 4. Wlioseisthu 
knife? 5. Wliose are those forks? G, lie to whom my father 
wrote the letters has muck money? 7. She to whom Joint 
gave a book is very Imndsome, S, This house and that which 
yoa.sawate mine. 0. Is not tins the baker's son? lOi Tlie 
hatter wrote these letters, 11, This lookiiig-glAES Is mine. 

This ttibu w in^ fnen d. 13. IVhoiSthAtwamaa? 14. This 
breeze is agreeable. lA Whose is this pen’ Id. Lucy’s and 
" llary’s spoons are of gold ? 17. John has not my book, bat he 
has tliat of my sister, 18. Have yon my pens or tliose of my 
father ’ in. Has the baker my bread or that of the carpenter? 
90. The innkeepcT's beei is as good as that of the shoemaker. 
SL The wine of James le as good as tluit of Peter. 22 Have 
the printers my books or tliose of myfncnd f 2$. The pinters 
have not thy books, but they have those of thy ftiend. 

' Ex. 18.— 1. E»t« Caballero es bueno. 2, AqueSa muget cs 
heimosa. 3, Esai cueharos son iinevai 4 Aquellos pmtores 
son pobies, 5 Estas casos son Alta& d. Esos sombreros son 
auestros. 7. jDe quienes son aqiiellns rasas? s, ^i^utea es 
esecabaUeto’ 0. Anablaesaaeftonlnlangun espadola’ lO. 
Eseespejoooeavieio 11. «Sanest98ml8 2apat08’ 12. jOuyo 
'esese sombrero’ 1$. La Espahola y In Inglesa tienen pm- 
dencia, esn es iiua*, aniable qne esto. 14. Aquolloa a quienes 
Juan did Ins plumos sono pobres e ignonintea. 15 Aipiellii a 
quien el sombrerero dio un espcjo cs pobre y soberbio. 10. 
Luela diD las cacbnias A los que V. vid. 17. £1 libicro did 
tres libros a la que le e^cnbio las c.irtns. IS. iNo es esta In 
madte del zapatero* 18. Eaos cucliilln son suyos de ei lr. 
20. Eatos tenedorea son suyos de cl. 21. iQmcn ce esta 
seilora? S2. Diego no tiene nii libro, pero dl tiene el de mi 
hennana. 23, Ins cnlles de Londies son mas nnchofi quo las 
’ de Aladnd, 24 La pronuncucion del Frances no es tim fial 
pomo la del EspahoL 25. Mi cerveza no es bin bnens conto 
la de Juan. 

Ex.^ 19.t-l. Every one of the three women has two looking- 
glasses. S Tliese men will be rewarded, each one according 
to Ills deeds. 3 She and all her daugliten are voy ibbnst. 
4.' Both know what la good. 5. Is there anything new? 6. 
There » nothing new. 7. The hooksellers want nothing. S. 
Ei'erything which Jnmes has is mine. 9. Nobody speaks enl 
ofliim. 10. Theslioemokergaveslioestonoonc. II, Nothing 
IS good for him. 12. One Imows not what to say. IS. Have 
, you another broUicr? 14. Indanyoneseemyhat’ 15,Jaiiiffi 
found soinetlung on the rood, \ 10. ^Bc who la rich, whoeverhe 
may be, mil have anxieties. \lT. To whomsoever you nmy 
giro bread, James will give mo^. 18. Did John give books 
to some of these Germans? 19.\i'e8, sir, John gave books to 
tome. 20. Has anybody my loomug-glnss* si. Nobody has 
thy looking-glass. 22. Some meiuliave money, others bare 
sot 28. Many villngers of both B^es came to the S-t. 


The painter gave a hat to the Gernrjin, and a book to the ' 
Siianiard: botluircpnor. 25. Mary’doesiiotspeakof another's 
faults. 2(>. Arotlieie loses witboat.tliorils’ 27. No.-inadain, 
there arc no rose.s without thorn\ 28. Jtre there m tliat hotisc 
many rooms ? 29. Tlierc are ten rooms. ^ 30. John is not aa 
Aiiicnc.m, ' '' ‘ ’ 

Ex, 20.-1. Los diez criados, coda iino de ellos tiene ires 
rosiis, 9. Lucia tiene dies libros cncta uno en un idinna 
difcrenic. 3, Tod&s las criados setdn prcmindaS, coda cnal 
segiin BUS mentos. 4. Jlarut diu cuchillos d coda uno de cllos. 
5, Todo lo qne bnlla, no es oro. G. Todo libro tiene liojos, ?. ' 
Pedro no tiene lutda! 8. Niuguna da estas sefiorns.e8 n». 
9. No sabc uno que compr.u. '19, jTieneV. otra hernmn.}? 
IL iHabla algulcn el Espaftol? 12. El caballero tiene dos 
criados, y did al tmo diez pesos, y al otro docc, i cadn uno > 
Kcgiin sn.indi >to. 13. El zapatoio tiene dos bijas, el nombie 
de hi nna cs Lucia, y el nombre dc la otra es Maria. 14. Ella 
tieno nigo que comer. 15., Una de las scliorasvino conmigo. 
IG. Mi herinaim tiene todo lo qiic mi iKidre la did. 17. A ctinl* 
quicra quo Maria dd cucliaras, Luda dard tenedores. 18. 
Citalquicr cosa qne Juan diga, sus casns no son Lcrmos&s. 

19, Dios aborrecc todo camino innlo. SO. Todo es muy cierto. 
21. N.adie tiene tu esp^o 22. i Tienen algunns de e^s 
mtyrens tenedores de plata ? 2J. Cadn uno de nosotros tiese 
algnn mdrito. 24. Mi sobrinh no tiene pliimns. 25. i Hay 
cartas pammi? 20. No, seftor, no hnycartaspara V, Si.^No 
hay libros sin bq)as 

Ex. 21.— 1. Time is more precious tlian gold. 2. Chanty is 
patieni 3. Tgtior.'tneo is the inolher of error. 4 Prudence 
IS more precious than silver, rt. Wisdom is better than 
Iwauty. 6. Mnn fuar> death. 7. Men are mortal. 8, 6bli» 
ineclous. 0. John luis gold. 10 Money U useful. li, Peter 
has money. 12 Books aro usohil. 13. Tins year flour is 
very de-w. 14 Butter Is very dear. 36. Beer is good. JG. 
Deatl) IS terrible. 37. Milk is white. 18. John prefers liee 
to virtue. 19. Mary docs not prefer error to truth. 20. Peter 
prefers riches .to wiedom. 21. The jihj’Sici.au prfefers beer to 
wine. 22. Prudence and judgment are necessary to es-eiy 
man. 28. Tlie pence of society depends on justice. 24. Silver 
IS precious. . 25. This yc.nr flour is not dear. 83. Bellgion Is 
lovely. SI. Gold IS more precious than silver. 

Ex. S2. -1. £I tieropo' es precioso. 2, La prudcncia es 
driL 3. El vicio es odioso. 4. El dinero ee util. 5. El I'elo 
cs ^ 0 . G. El azdeor cs dulce. 7. La virtnd es amable. 6. 
El agua cs tan buena como el vino. 9. La \*idii no es un 
sueho. 10. La sabidnria cs mas p’reciosa que todas las riqne* 
zns. 11. lii bencflcencia nos lince amubles. 12, El hotnbre 
no teino la vjdn. 13. ElLi tiene pnidencia. 14 Lucia do 
hclld libros. 15. La lecho cs b].mc.x IG. El ii’no es muy ' 
enro este aflo. IT, 1 a graritud es cl alma de la religion, 1& 
JjOs vinos seran boenos esteafio.' 19 Losteuedoresaonntiles. 

20. Este aflo la harina no es enra. 21. £1 ora es mas precioso 

quelnplaia. 22, Lahistorincaniaestiadelavidn. '23. Este 
c.vha11e[0 preflere la verdad al enor. 24. Mejores la pnulenda 
qneddineio.^ ' ' 


THE ORGANS OP SENSE— II 

[^itfintioi from p. 123.] 

I— THE BTB (conffnued). 

THH8tracturesdessribedinoiiclastlesson.coDduciTe 
to long Bight in a tliin medinro,' are more especially 
to be remarked in soaring raptorial birds, like tlie 
eagles, vultures, and hawks. These, as they wheel' 
round at a great Le^ht, survey a large extent, of 
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countrj' ; yet their sigli^is so keen at that elevation 
that no young unprotected animal, or maimed and 
disabled prey, escapes their sight. So Icben is the 
‘ sight of the condor of the Andes that if a carcase 
' be exposed wliere the naiccd eye can detect none of 
these oreaturcs'in the horizon, yet in a few minutes 
tliey are seen streaming 1n from all directions 
straight towards the hoped-for meal. 

But though birds be long-sighted, it is also highly 
necessary that they should sec minute objects at a 
short distance. No entomologist will deny that an 
inseotiTorous bird must have keen eyes for shore 



Tjg. 4.-.VcnTiCAL Sccrto>‘ or tuc Eve or a Pisn. 

1 , sclemtic; 2, clioroid, 2', inner la^crof cliorold; S, i«tiiui; 
<z, choroid gland ; 4, vitreous humour ; 5, hoiiy hiijinoits 
of sclerotic oT^luird coat; e, iiis; 7, cornea: s, tons; 
9, luiucoufi hiinionr; lO, lens iigainmt; 11, ciiiao* {no- 
cesses ; 12, optic nerve. 

distances if it is to get its living with case. A 
microscopic sight is scarcely leas requisite for a 
grain-feeding bird. The swallow, which plunges 
with such reckless impulse through the air, will 
nevertheless seize a small insect ns it Oashes along 
with almo<it unerring certainty. Usually the prey 
is so small that the wonderful powers of tlio bird 
displayed in the chase cannot 'be observed; but 
sometimes, when the insect lias large wdngs, tbia 
dexterity may be scon. 

The writer has seen a swallow seize, while in 
headlong flight, the beautiful scarce swallow-tail 
butterfly, and shear out its sapid body from between 
the wide wings, and lot them float severally down ; 
and then, not satisfied with p feast so little propor- 
'tioned to the splendour in which it was dished up, 
glance round and seize again the several pieces 
before they bad time' to reach the ground. How, 
then, is a long sight '-and a keen short sight to be 
obtained from the same eye ? This is done mainly 
by the aid of the bony plates already deseribed, 
/These are so disposed that the edge of one is capable 


of sUding over the edge of its next neighbour, so that 
when the fibres of the muscle which unites ,them 
emUraot they compress the eye all round and make 
it more tubular, whil6 the humours of the eye, thus 
snl^eoted to pressure, cause the cornea to protrade 
‘ more, and also the retina to bo removed farther 
from the lens. The muscle, too, for adjustment to 
distance, is finely banded, whereas iu beasts it is 
smootli ; and physiologists knou" tliat banded or 
so-called striated muscle contracts more rapidly 
than the smooth ornon-striated. . ‘ 

Intimately connected with this pressure upon and 
alteration of the dimensions of the luimom-s of the 
eye is, probably, another peculiarity in the eye of 
a bird. . This is a puckered purse-like membrahe, 
which is attached to the optic nerve, which in this 
class enters the e 3 'o by a slit-like opening. This 
membrane is sometimes called a raarsupium, from 
, its resemblance to a purse, and sometimes a pcctcn, 
from its supposed likeness to a comb. It stretches 
to the interior of the eye to a trying extent in 
different birds, and is composed of a tangled mass 
of blood-vessels, mixed with pigment granules. 
Wrether this is simply an erectile organ, whloJi can 
rapidly contract and enlarge suddenly as it is de- 
prived of or injected with blood, or is capable of 
fe<^ing the vitreous humour with liquid strained by 
it from the blood, and draining it off ngaln as 
circumstances require, is not known. 

The eyes of reptiles are so different from one 
another, ranginginstriicturebctwcun the eye of the 
bird and that of the fish, that it is better at once to 
pass on to a description of an eye adapted to sight 
in w’atcr. 

A fish (Fig. 4), living as it does in an atmosphere 
which is many Imudred times denser than air, and by 
no means so transparent, must have an eye suited to 
look at near objects. It must therefore be able to 
concentrate the rays of light rapidly ; yet it is under 
this disadvantage, that— as it is only when passing 
from a rare into a donse transparent convex sub- 
stonce that diverging rays are bent towards one 
another and the original rays pass through a dense 
medium-— the cornea and aqueous humour can play 
no i»vrt in the bending of the rays towards one 
another, for they are of about the same density 
as water. The whole duty of refraction must thus 
be done by the lens. This is very dense, and tlie 
sheets of which it is mode up on the inside are 
denser than the outside, while it is so convex both 
before and behind as to become a perfect globe. 

Both the consistence and shape of the round lens 
may be seen by squeezing it out of the eye of a 
co<^ed fish, even by tliose whose taste for com- 
jKirative anatomy is only stimulated at the dinner- 
table. " ' 
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In connection with this kind of lens we have a 
shallow eye.' In other words, if the oomea, through 
which light enters, be turned upwards, the back of 
the eye on which the retina is spread resembles a 
sanuer, and not a cup, as it does in beasts and birds. 

This is so mnch the case, that even though the 
bard capsule is shallower than in brutes, there is 
still left a large space between this and the choroid, 
and even this latter has between two of its layers 
a horseshoe-shaped “gland” composed of blood- 
vessels, something like the pecten of a bird, though 
in a different place, and with a different function. 

The hard outer coat is strengthened and held to 
its form by a cup-sliaped bone or cartilage, which 
occupies the parts which are left unoccupied by 
the bird’s eye-bones ; because while the latter are 
used to elongate the eye this maintains a shortened 
azis. 

The cornea, or \vindow, and the watery fluid 
hehind it, being useless to collect the rays, are left, 
the one dnt and the other in small quantity, and 
the result of this is that deh can see distant objects 
as well throngh the air ns through the water ; and 
this is important, becanse almost all dsh are surface 
fish ; many feed on dies, and most have to be on 
their guard against aSrial foes. The reader, then, 
need not be surprised when the sun-loving shoals 
of carp or chub allplui^ headlong into the depths 
when lie appears on the river bank. 

As a singular instance of tlie adaptation of means 
to ends, It is found that all animals, whether reptiles, 
birds, or brutes, which are amphibious, or which 
spend much time la the water, have eyes which, 
though they differ from those of dsh in some tilings, 
havethesamerelationof the comeaand lens. Thus 
the whale and the dolphin (which are beasts wbioh 
have taken to the sen), the cormorant and diver, 
the frog and the crocodile, have all spherical lens^ 
and fiat cornea). 

Fish and frogs have on the outer layer of the 
choroid a layei of silvery or golden crystals, and 
this layer, wliich is continued round till it occupies 
the front layer of the iris, gives to the toad so 
metallic and bright an eye as to countenance the 
legend that it has a ]mvel in its head. So Shake- 
speare— 

“ The toad, ugly and venomous, 

Weus yet a piecions je\iel in Iteliead ” 

, The eyes of the animals lower than fish, none of 
which have a backbone, and which are called in- 
vertebrate animals, are dosely related to their 
powers of moving from place toplace If an animal 
can dart rapidly about, more especially if it can 
move swiftly for some time at a stretch, its ey^ 
are usually very perfect; but if it can only crawl 
sluggishly, its eyes are of an inferior structure. 


We shall here only discuss the eyes of two great 
divisions of the so-called lower animals. The type 
of the one, called >inollusca, shall be the snail ; and 
of the other, named ortlculata, or arthiopoda, the 
honey-bee may be taken as the representative. 

It is impossible to say that either of these 'two 
sub-kingdoms is the higher, but they are very dif- 
ferent. That of which the insect is the type is 
noted for the swiftness and agility of the move- 
meats of the animals that form it ; while the other 
is equally remarkable for the slnggishness of the 
species which compose it. Indeed, the word^jusL 
used is derived from this peculiarity in the slug. , 

These peculiarities are, however, but general 
ones, applying to most, but not all the species of 
each sn^kingdom ; for each sub-kingdom contains 
several ihonsands of different kinds of animals. 
Thus we find some insects more inert than most 
slugs, and some of the slug class as active as many 
insects. 

The eye of the garden-snail is evidently an organ 
'not altogether comparable to the eyes we have de- 
scribed as those of the higher classes. It Is situated 
at the end of the longer and upper pair of tentacles, 
and is only exposed when these are at their longest. 
Even when so exposed, its sense of sight is so 
obtuse that it seems only conscious of light and 
darkness ns our skin makes us conscious of heat 
and cold, and has no knowledge of images. ‘ The 
organ seems little better than a refined organ of 
touch, for garden-snails will witbdravr their eyes 
&r sooner if blown upon, or the hand he placed 
between them and the light, than when threatened 
by the fingers. Nevertheless, the eye has a spherical 
lens, sclerotic, choroid, and retina, but all of com- 
paratively simple structure. The most remarkable 
circumstance connected with this eye is that it can 
be retracted by drawing it down through the tubular 
horn, ns one might draw the end of the finger of a 
glove down through the rest of the finger; and 
this is done by a special ’muscle, which is a dip of - 
the great muscular band with which the snail 
dravra in, not only its horns, but its whole head,- 
strongly though slowly. ^ 

The eye is exposed by a successive contraction 
of the circular muscles which are round the horn, 
beginning at the base and ending at the top ; this 
action has the same effect on the parts of the 
tube, and finally upon the eye, as driving a coin 
into the end of an old-fashioned purse by the aid 
of a ring which slides on the outside. The rest of 
the slugs and snails, which creep on their bellies, 
have eyes somewhat similar, and aimilaily situated ; 
but while the garden-snail has four horns, or, more 
properly^ tentacles, some water-snails have only 
two, and the eyes are placed on the outside of these. 
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half-way ap, while the whip-like extremities act as 
feelers, as the short horns of the garden-snail do. 
The bivalve moll^ca have eyes inferior even to 
these, though they are sometimes numerous and 
curiously placed; thus, the kind of oyster which 
occupies the tan-shell, and is called a pcctcn, has a 
row of eyes running lound the edge of the two sides 
of the animars cloak, which lines the two shells 
that 'enclose it. 

' The highest class of mollusca, such as the octopns, 
have greater power of motion than any of the rest, 

. and swim rapidly through the sea, both backwards 
and forwards, seizing their prey with long 
whip-like arms ; and these creatures have 
large and elaborate eyes, not unlike those 
of vertebrates, but even more complex in 
some respects. 

Turning now to the articulate sub-king- 
dom, we find in it eyes of the most re- 
markable description. They are best ex- 
plained by the dii^am. 

If we e.\*amine the head of a wasp or bee, 
we fin^ on the ',top of the head, looking 
towards,the sky, three eyes set in atriangle. 

These eyes are simple (Fig. 5), and not 
unlike the eyes of many lowly organised 
creatures ; but besides these, on the side 
of the head, stretching almost from its 
^crown to the jaws beneath, are two com- 
pound eyes, which, under the microscope, 
are seen to present innumerable six-sided 
spaces, which look like the ends of the 
cells of a honeycomb. On dissection, each 
of these six-sided faces is found to be the 
outer surface of a double convex lens, be- 
hind which is a la 3 'er of black pigment, 
which is comparatively thick at the edges 
of the lens, but tliin towards the centre, where a 
hole is left through its middle. This hole serves as 
the pupil. Behind the pigment is a cone of trans- 
parent matter, whose point is directed inwards, and 
embracing this point is the end of a nerve thread. 
The threads from each eyelet run inwards to a 
sheet of nervous matter common to the whole eye, 
and from this sheet other nerve cords, but much ^ 
fewer in number than the first, run to the tluck 
main optic nerve. The space between the nerve 
cords is filled up with black pigment, so that each ^ 
can only receive impressions from its end. An 
insect, therefore, one would think, receives thou- 
sands of distinct pictures; but it so harmonises 
them in its common retina as to form a continuous 
image such as we make with our two eyes ; unlike 
ours, it is not, however, a reversed but an upright 
image. ' 

Ihc simple eyes of insects seem to be used for 


^tant objects, for if these be painted over with 
red sealing-wax dissolved in strong spirit, so as to 
blind them, the insect has no power of directing' 
'its flight, but towers straight upward towards the 
sky. The curious compound eyes must be used, 
therefore, for near objects, and as they stretch round 
the head and look every way, they must save the 
insect much trouble in turning the bead as it runs 
in and out the bells and tubes of flowers searching 
for honey and pollen. 

Lobsters and crabs, belonging to another order 
of animals with jointed limbs, have very similar 


^es, but the facets are often square, and not 
six-sided; the conical lens, too, is not convex on. 
its outer surface. 

Tlim kind of eye, however, is by no means found 
in ;U1 animals of this sub-kingdom. The whole 
tribe of spiders has only simple eyes ; but there are 
usually eight of them set in two rows on the front 
part of the head, 

Among the animals of lower gradp than those of 
the soft slug-like and tlie jointed sub-kingdom, a> 
number of grades in the development of the organ, 
of vision have been discovered. In many of them 
specks of colour with a nerve running to them are 
found; but as we cannot ask these animals what 
their sensations are, and their intelligence is of so 
low an order that we can infer but little from their 
movements, we can only conjecture them to be 
eyes. 

Thus, the star-fish has spebks at the ends of its; 



iRCJ THE Position of tiif. Compound Eves. IV. PaoRT or Hcad or 
Wasp, snowmo Thbke Simple and Two Compound V, Star. 

OF CATCRriLl.An'6 RCAD, WITH SiX EyES. 

Ref. to No 3. in Figs. I , II.— 1, Bnrftice long ; V, layer of pigment (iris) ; 2, 
cono, vitreoufc Iminour; S, special optic nerve; 4, common augment; 
&, common rcliuD ; 6, secondary optic nerves ; 1 , meia net ve. 
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fays which serve' as elementary optic organs. 
great floating jelly-fish, which, as it is seen from a 
ship, reminds one of an animated umbrella, has 
specks round the edge, where the whalebone knobs 
should be. All these and a thousand other struc- 
■ tures, seem, from the experiments that have l^n 
made, to serve as organs for perceiving light ; hut 


have no existence. • The .earth 'in. revolving ou its ' 
axis, , presents one hemisphere to the sun dnnnv ' 
part of the day; the other half is in shadow. ' 

’images without glasses or l'ekses. 

Make a cardboard tube, say, about 12 inches long ' 
and 2 inches in diameter,,' Fit iilto it, a lesser one, 



Fig H. 


probably the impressions they receive are as feint 
and dull compared to the vind pictures presented 
to the sense of the higher animals, os' the informa- 
tion which light brings to the infant, whose eye is 
not yet sufficiently educated toguide its wandering 
lands, IS crude when compared with the id«rs 
which are presented to the mind of a man by means 
of wondrous light, its marvellous recipient— the eye, 
and its yet more marvellous interpreter— the mind. 


which will slide easily in and out. Let the inside 
of each tube be lilackened. Over one end of this 
arrangement fix a cover of tinfoil; ahd similarly,, 
over outer end of the other tube, a covering of 
tracing-paper, ns in Fig. 12: Prick'a hole into the, ^ 
centre of the tinfoil with a pin, and now bring a 
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THE MOTION OF LIGHT IN STRAIGHT LINES. 

In its spread light proceeds in straight linefl,’andonly 
under circumstances well known is its course curved 
or crooked. Proofs innumerable of this present 
themselves in every-day life The sun is hidden 
behind a bank of cloud ; its raVs spread outwards 
in perfectly straight lines (Fig. 11). A beam enters 
a dark room through a chink in its closed shutters ; 
it passes across in an underiating straight path, like 
the line of duty. The very existence of shadows is 
a consequence of light proceeding in straight lin^ ; 
If light could get round corners, shadows< 'n'ouid 


Fig. 12. 

candle opposite the pin-hole. Slowly slide , out 
the inner tube ; a fairly gpod image of the candle 
appears ou its tracing-paper end, and it vmfes in ^ 
,size with the distance of the .traci^-paper from 
the pin-hole; fur- 
ther, the image is 
upside down. On 
assumption/ 
that light travels 
in straight lines, 
this is quite easy to 
understand. Thns, 
the candle c sends 
its light thrdugh 
the pin-hole i> in 



Pig. !&.' 
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such a manner that a ray from the tip of the ilame 
^ -falls on the tracing-paper screen at and the 
base of the ilame fdls on o ' ; in other words, 
dmage is inverted. Again, from the same digram, 
it will be seen that 
if the screen ap< 
proaohthepin-hole 
to the position tt' 6', 
then the image 
must decrease in 
size; such is the 
case. Therefore, 
the phenomena of 
the pin - hole 
camera prove that 
light proceeds in 
straight lines. 

An interesting 
example of the 
rectilineal , course 
taken by light may 
sometimes be seen 
while walking 
under the leafy 
blanches of a tree. 



Fiff. 14, 


On the pathway a number of circular spots of light 
appear, which wave about with the movement of 
the leaves in the breeze. They are images of the snn. 
The'snade afforded by the spreading branches may 
be so complete that no* direct sunlight reaches the 
footpath, or here and there the sun's rays may find 
their way through in a direct way to the ground, 
and it is in such casea that solar images are formed. 
The sunbeams pass through the irregular leafy 
apertures, cross each other and make images in a 
very similar mminer to what obtains in the pin-h<de 
camera, save that in this instance we have the over- 
[lapping of a great number of images. 

/ 

SHADOWS. 

A-shadow is tbe comparative absence of light. 
An area is illuminated; it encloses one which is 
less illuminated. The latter constitutes a shadow. 


Here let ns consider tbe shadow of an opaque 
body—say, a cricket-ball cast (1) by a point of 
light ^ (Fig. 14), and (2) by a large surface of light 
a b. In the first case, the shadow is sharply defined, 
as at A, In the second, case, however, there is a nng 
of fringe, or border, which is less dark than the 
antral body of shadow ; it is the ^jenumbra, or 
partial shadow. Tbe diagram will make it clear 
how this occurs. Let a and b represent two points 
in the illuminating body ; the point of light'® would 
give a perfect shadow cd, and, on the other hand, 
the point of light b would give a perfect shadow e f; 
eft the part in common, is in p^ect darkness, but 
the space ee is lighted up by and the space is 
illnminated by b. The result is sho;vn at b. 

With a paraffin-oil lamp or gas flame, a small 
o|^ue body, and a sheet of white paper, disposed 
in the respective positions a h, //, and e one may 
with a little adjustment get the imbm, or true 
shadow, and also the penumbra. 

One of the biggest of shadows is that presented 
in an eclipse of the moon, when this satellite enters 
the long cone of darkness which exists on the side 
of the earth opposite the sun. The sun, as an 
enormous disc of light", creates a penumbra which 
surrounds tbe true shadow. This is shown in 


Fig. 16. 

One of the minutest of shadows is seen in the 
so-called “Purkinje's figures.” Here microscopic 
"vessels of the eye cast their shadows on a sensitive 
part, and are seen as a dark, network on. a red 
ground. Thus you may see them Go into a dark 
room with a candle ; close one eye, and stare into 
the darkness with the other, while you move tbe 
candle up and down just off we side of tbe open 
eye. “Purkinje’s figures ’^will soon make themseUes 
apparent, 

Condensed steam floating in tbe air, mist, and 
white cloud, all so closely akin, may be illumined 
as conspicuously as a solid area ; it follou^, there- 
fore, that it will form as efficient a background of 
shadow. Thus it happens that, with the sun over- 
head and on expanse of cloud beneath, aeronauts 



Fig. U. 


It may be tbe shadow of a cloud passing slowly 
o>er a sunlit landscape, or simply grotesque shapes 
resulting from tbe shadow of the hands on the gas- 
IHumined wall. 

156 ^ 


often see shadows of themselves and car surrounded 
by a rainbow halo. The circumstances are similar, 
and the phenomenon also, to those presented in the 
Harz Mountains by the Spectre of the Brocken. 
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Before thb mist has been quite dispelled by the 
rising sun, travelleis on other lofty heights besides 
Ihe Brocken have often recorded that they have 
seen gigantic shadows of themselves in the west, 
which have repeated their every movement 
LIGHT 18 EKrEEBLED BT DISTANCE. 

One of the simplest proofs that light is enfeebled 
by distance is affoided by the fact that the reader 
may peruse this page by the light of a single candle, 
and that if he go n yard or two away, he cannot 
read it with the same ease If the distance be 
increased still more, the light yielded is now 
altogether too feeble for him to read the page at 
aU. With increase of distance from the candle, 
there is very evidently a rapid deciease in the 
amount of light cast upon any given area. 

This diminishing of the illuminating power of a 
light with distance conforms to a deflnite law, 
generally known as the lam of inverse squares. 
Thus, if we call the quantity of light falling upon 
the page of our book I unit of light when a yard 
from the candle, then at a distance of two yards 
the quantity will be one>fouith of a unit, and at 
three ymds away, one>ninth of a unit— the inverse 
of the squares of 1, 2, and 3. 

A geometrical proof of this low is obtained on 
considering the relative superdoial aieas of a number 
of spheres, or globes, of 1, 2, 3, etc., units of length 
. from the centre to the sur* 
\ \ face. For if 0 (Fig. 16) be a 

c ^i l t ~~~ ” evident 

I I that its light in spreading 
Fig, ig, out in eiery direction would 

illuminate the surface of a 
sphere with a radius ca{ and, in s]ircading further 
outwards, the same quantity of iigbt would also 
spread over the surface of a sphere with a length of 
radius cb, which is twice ca; but the area of Ae 
surface of this second sphere is 4 times that of the 
one with radius ca, and the light is, therefore, 
spread over 4 times the ground, and is enfeebled to 
that extent. Similarly, a sphere with a radius cd, 
which is 3 times ea, has 9 times the superficial area 
of the least one ; and consequently, at point <?, the 
light from r is 9 times less in quantity than at a. 
ON LIGHT-llEAS'DBING. 

By making use of the law of inverse squares, one 
can ascertain the relative illuminating powers of 
two lights. Take two lights— say, a paraffin-oil 
lamp and a candle — and let them cast shadows of 
the same object on to a white wall or a screen, as 
in Fig. 17. A convenient object is a stick put into 
the mouth of a bottle. It will be observed at first 
that one of the shadows is much darker than the 
other. ^Gradually increase the distance of one of 


'^he lights from the wall unt^ the two shadows 
have both the same degree of darkness. Measure 
the distances of the lights from the wall, and square 
the numbers— i. 0 ., multiply eaoh number by itself; 



Fig. IT. 


thus, if the candle be 4 feet from the wall, and the 
lamp 6 feet away, we get the numbers 4‘x 4=16 
and 6 X 6 = 36. Now these two shadows of the 
stack are illuminated by the two sources of light ; 
thus, the lamp a illuminates the shadow and the 
candle h illuminates the shadow a'. Seeing that 
both shadows are of equal intensity, it follows that 
they are illuminated by equal quantities of light — 
ix., .j^th the light of the candle is equal to the 
light of the paraffin-oil lamp, and thmr relative 
, illuminating power is as 16 to 36 ; in other words, 
the paraffin-oil lamp is equal to '^=2^ ‘candles. 

An arrangement of this kind for ascertaining 
the relative illuminating power of two lights is 
called a ^hvtometer, which means UghUmeasurcr. 
This shadow device is known as Rnmford’s photo* 
meter. 

BUNSEN’S PHOTOUETBR (Fig. 18). 

Light may also be measured by means of a grease 
^ot. Take a piece of white blotting-paper, and 
touch it with batter; warm until the grease spot 
has spread out into a translucent cirole. Now, if 
the paraffin-oil lamp and the candle be placed 4 or 
5 feet apart, and the grease spot be moved between 
them, backwards and forwards, it will be seen that 
when the spot is brought near one of the lights, 
and it is regarded from that side, it has quite a 
dark appearance on the white background of paper ; 
whereas upon looking at the spot &om the other 
side, it has n bright appearance from the^ trans- 
jnitted light. There is a point, however, between 
the two lights, at which the grease spot appears 
ndtber darker nor lighter than the remainder of 
the paper — in short, it disappears ; and when this 
is the case it is bdng illuminated by an equal 
quantity of light from each ^source. Therefore, if 
the distances of the lamp and candle from the grease 
spot be carefully measured and squared, we get the 
data for a comparison of their illuminatii^ powers. 
Thus, let ns suppose that the two lights are 10 fe^ 
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apart, and that upon moving 'the grease spot back- is equal to. The operation is a comparison 'of the 
■wards and fco’ards hetrveen them we find the candle and gas-flame, and serves as an-illustratioD 
point of' its disappearance to be 4 feet from the of a technical use of the grease-spot disc. 



, candle and 6 feet from the lamp, we then employ 
.these figures as in the case of the Enmford 
photometer. The grease-spot device is known as 
the Bunsen photometer. 

HOW THE ILLHMINATIKG POWER OP GAS IS 
OBTAmJD. 

The illuminating power of coal-gas is obtained 
with a Bunsen photometer; and it will be of in- 
. terest here to injiuire how the figures are usually 
got which appear regularly in the papers as the 
illuminating power of the gas supplied by corpora- 
tion or company. • lYe enter the gas-examiner’s 
room, and find, in the first place, that it is black- 
washed— t,A, the walls are of a dull black, so as 
not to reflect light. On a long table we observe an 
arrangement of apparatus, part of which is shown 
in Tig. 18. The meter h supplies the gas to the 
Argand burner A, where it is consumed at a definite 
rate, via, 5 cubic feet per hour. A couple of candles 
at Care suspended from one of the arms of a balance, 
and here the quantity of candle burned in a given 
time can be ascertained. The candles are sperm 
candles, and onght each to burn at the rate of 12D 
grains per hour. Suppose both candles and gas are 
burning in the needful manner, a greased disc of 
paper is moved along the bar b until the grease 
spot vanishes. This bar is usually graduated in 
such a manner that the illuminating power of the 
gas is obtained at a glance. The greased disc is 
fixed in a box d, to which the light from candles 
and gas has access from opposite sides ; and as the 
observer stands in front of it, a conple of i-efleCtora 
intide show -when the grease spot^is illuminated 
equally from each source. The box moves on small 
wheels, and a pointer between them indicates the 
figure arri^’ed at when the grease spot vanishes. 
Once every minute, for ten minutes, an observation 
is made, and the average is taken. Corrections 
' have to be introduced for the temperature of the 
gas, taken with the thermometer t ; for the atmo- 
spheric pressure, ascertained with a baronieter ; and 
then the examiner finds what is the illuminating 
power of the gas— i.e., how many sperm candles it 


the speed op light. 

Light travels' at an enormous speed. Ordinary 
'standards of high speed are creeping paces by the 
side of it. An express train rushing along at 60 
miles an hour, or a mile a minute, goes a little less 
than 30 yards in a second ; in this same second 
light travels 190,000 miles I ’^he motion of a cannon 
ball is slow beside it ; and, indeed, its speed is so 
very great that it lends itself to many startling 
comparisons. Thus, accordingto Sir John Herschel. 
“ a cannon ball would require 17 years to reach the 
sun, yet light tiavels over the same space in eight 
minutes. The swiftest bird at its utmost speed 
.would require nearly three weeks to make the tour 
of the earth. Light performs the same distance in 
much less time than it is necessary for a single 
strokfe of its wing ; yet its rapidity is but com- 
mensurate -with the distance it has to travel. It is 
demonstrable that light cannot reach our system 
from the nearest of the fixed stars in less than five 
jeaxs, and telescopes disclose to us objects pi obably 
• many times more remote.” 

33IB FIRST ATTEMPTS TO MBASUBB THE SPEED 
OP UGHT FAILED. 

The ancients had no conception of the speed Of 
%ht. It was contended by Alhazen that light 
' is not transmitted instantaneously; but in later 
times Porta undertook to prove that the passage of 
light is really instantaneous, Their confusion may 
be well excused, for mankind had then no idea of 
any velocity so great as that of light proved to be. 
C^leo attempted to measure its speed, but failed. 
He bad two men with lights, a distance apart, one of 
whom was to observe when the other uncovered his 
light, and exhibit his own the moment he saw itj 
the more perfectly two such experimenters woiked 
with this method the more simultaneous would 
their actions appear. Galileo was, of course, dis- 
appointed in the results obtained, although, with 
his usual originality, he appears to have been the 
first to make any attempt to measure the velocity 
V of light, after it had been thought for ages that 
its transmission was instantaneous. His observers 
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^ere about a mile apart ; and the experiments 
were afterwards earned on by that famous Italian 
scientific society, the Accodemia del Cimento, with 
a distance of two miles between the obseireis. 
These experiments were also unsuccessful. 

,HOW THE SPEED OP' LI&HT WAS PIEST 
ASOESTAINED. 

Between the years 1670 and 1675 observations 
were being made on the eclipses of Jupiter’s four 
moons, at the observatory ot the Royal Academy 
of Sciences at Paris. The moons appeared to b« 
‘Irregular in thmr period of revolution around the 
planet, as measured by their eclipses. The first 



Fjg. W. 

moon, for example, sometimes emerged exactly at 
the time calculated, and was sometin^s unpunctual 
to the extent of 14 minutes I Thus, on November 
9th, 1676, this satellite chme Into view 10 minutes 
later than it had been observed in the month of 
August, when the earth was much nearer Jupiter. 
The astronomers Cassini and Roemor both agreed 
that, to account for thispeculiar phenomenon, it was 
necessary to suppose that light takes 14 minutes to 
cross the earth's orbit. Cassini published this idea 
in 1G75, but subsequently abandoned it; Roemcr, 
however, stuck to the hypothesis, and so strenuously 
maintained it against all Opposition, that, he is 
generally credited with the discovery of the velocity 
of light by this method (Pig. 19). 

This discovery, then, amounted to this— that 
when the earth was in the positions E and f 
with respect to the sun s and Jupiter J, an 
eclipse of a moon at Jupiter is seen 15 minutes 
later when the earth is at p| than when it is 
at E ; and, consequently, that the light must have 
taken 15 minutes to cross from b to P. This 
distance being approximately ascertained, and the 
necessary calculation made, gives for light a vdo- 
city of '192.500 miles per second ! This speed is 
comparable with no other that we know of save 
that of the electric cnirent, which rushes along at 
about the same rate. 


LATIN.— XXXIX. 

[Osn^nurd from p. 1S9.] 

LATIN READINGS (fxnimiee). ' 
LIVY. 

CDS second extract is part of the account of a 
deed of bravery that is no doubt well known to 
most of our readers, the defence of the bridge by 
Horatius Codes, which forms the subject of the 
best of Macaulay's “ Lays of Ancient Rome." The 
last of the kings of Rome, Tarqulnins Snberbus, who 
had been driven from the state for his great cruelties, 
mode several vigorous efforts to regain the crown 
he had lost. He summoned to his aid Forsezma, 
lord of the neighbouring state of Glnslnm, who 
came with a strong army to attack Rome. The 
only hope for the Romans lay in breaking down the 
bridge over the Tiber, and so preventing the en- 
trance of Forseima'e army, but tho enemy were 
close upon them before they accomplished their 
object. In this juncture a brave Roman, named 
Horatius, volunteered to keep the passage of the 
bridge, with two of his friends, until the Romans 
should be able to cut it down : — 
liiVY, II. 10, 5. 

Vadit inde (Horatius) in primnm aditum pontis, 
insfgnisque inter conspecta cedentium pugnas terga ' 
obversis comminos ad ineundum proelium annis 
ipso miracnlo audadae obstnpefedt hostes. Duos 
tiunen cum eo pudor tenuit 8p. Lartinm' ac T. 
Herminium ambos dares genere fectlsquC Com , 
his primam perionli prooellam, eb quod tomultnos- 
issimnm pugnae erat, parnmper sustinuit : deinde 
eos quoque ipsos exigua parte pontis relicta, revoc- 
antibuS qui rescindebant, cedeie in tntnm coept 
Ciroumferens inde trnces minaciter oculos pro , 
ceros Etruscorum, nunc singulos provocare, nunO 
lncrep.are omnes servitin regum superborum suae 
libertatis immemores, nlienom oppugnatum venire. 
Cunctati aUquamdiu sunt, diim alius olium uc 
proelium incipiant, oircumspectant. Pudor deinde 
commorit aciem, et clomore sublato indigne in 
nnnm bostem tela conjiciunt. Qua quum in objecto 
, cuncta scato, hnessisent, neque iUe minus obstinatus 
tiii^enti pontem obtineret gradn 'am impetu cona* 
bontur detrodere virum, quiim simnl fragor rupti 
pontis, simul olamor Romanonim alacritate perfect! 
operis sublatus, pavore subito impetum susUnnit. 
Turn Codes, “Tiberine pater,’' inquit, “te sancte 
precor, haec arma et hunc militem propltio flumine 
aedpias." Ita sic armatus in Tiberim desiluit, 
multisqne super incidentibus tells incolnmis ad sues 
tranavit, rem ausus'plus famae habituram ad pos- 
teros qnam fidei. Grata erga tantam virtutem dvitas 
fait; statua in comitio posita, agii quantum uno 
die dreumaravit datum. 
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2?0TES , 

(kdcntinm jnitfjuu, “retieRting"; lUentUy, “yielding to the 
“ 'battle,” 

Et QKod, etc., “ the moat tuinultuou? part of the Uscf." 
Itewxantibus, etc., “ wliile tliey who were cnttwg down the 
budge were colling them to come back.” 

^(ncsconim. Olusinm, whence PoiBcnna came, 'nos a mty 
. of CtniTut. 

Provocare— increpare, hiatoiical infinitives. 

Scrvfffa, pat for serm, the abstract ibr the concrete. So we 
And miUtm for mihtes; for yiaenes. To agree 

With it Livy pats fmmmores, a tionstmefio Kara oiiptotp 
(according to the sense). 

Sum (tiertofts, etc. The indnitive vaiirt depends npon the 
verb $noreparA ; “ taunting them for coming, slaves of a 
proud king as they were, and careless of their own free* 
dom, to attack the fteedom of otheis” 

Opp«ffno(ttiji^ supine in -nin, after«mf6j a verb of motion. 

In urniift ftosfenty “ on their solitary foe." 

Cbnahanhir, etc., hoska, “when the dait^ had stuck fast the 
enemy (nho had tlirown tlism) endeavoured.** 

PVas/imae, e/bv., “&esUne&V>siiana'mtrngpcifimiy more lame 
than credit.” 

Conzifio. The comifium, the place of meeting of the conttfo, or ' 
public assemblage, was pait of the Forum, 

In the^ouxse of atvai (b.c. 319) with the Samnites, 
a people who inhabited the country north of Cam- 
pania, the Homan army were entrapped in a narrow 
defile called tbe'-Fnrcnlae Candinae, or Gandine 
Forks, and were obliged to surrender. The follow- 
ing extract is remarkable as being one of the few 
descriptions of scenery found in Latin Bterature:-~ 

^ ^Lm, IX. 2,4. 

Buae ad Luceriam ferebant vine altera pr^eter 
oram suped maris patens apertaque sed quanto 
tutior tanto fere lobgior, alteia per Fuiculas Caudi- 
nas brevior. 8cd ita natus locus est: saltus duo 
alti angusti silvosique sunt montibus circa perpetuis 
inter se juncti ; jacet inter eos satis patens clausus 
in medio campus herbidus nquosusque, per quern 
medium iter est : sed an^ quam venias ad eum, 
intrandae primae angusdae sunt, et aut eadem, qua 
te insinuaveris, retro via repetenda, aut si ire porro 
pergas, per alium saltum arctiorem impeditioremque 
evadendum. In eum campnm via alia per cavam 
rupem Homani remisso agmine, quoniam ad alias . 
angustias protinus pergerent, septas dejectu arborum 
saxorumque ingentium objaoentem molem invenere. 
Qnum fraus hostilis appaxoisset, praesidinm etiam 
in summo saltu conspicitnr : citati inde retro, qua 
venerant. pergont repetere viam : earn quoque 
clausam sua obice armisque inveniunt. 


NOTES. 

Superi flioTis, the Adnatic, which lies to the nortii*ea8t of 
^ Italy, and so above it, as opposed to the mate iaTenim, 
or Tyrrhenumt which lies to soutii-west. 

^anto (uhor, etc. In a compaTison of two qualities which are 


found m tho some thing In an unequal degree, the one 
varying with the other, tho Latins use two comparatives ; 
we use the posithe. Literally,- “ab long as It was 
seenre, Its leflfeth being proportionate to its security." 

7(a natus, “ tho nature of the spot is as foUowa” 

Satis patens, “ of tolerably wide extent” 

Fentos— Lc., “you, tho reader." 

Carom rujiem, “ through a rocky gorge.” 

Protinus j^rperent, “ had got right through to tho dedle at the 
oUwr end.” 

JJfjecttt artonim, put for dpectis arbonbus. 

Conapieitw, tlie change to the present addsvividuess and foico 
to the descnption 

5iui, “ with its Ivinicr,” just hko the other. 


CICERO. 

The literature .of Rome culminates in Marcus 
Tdllius Cicero, who lived from B.C. 106 to B.c. 43, 
Both as an orator and a philosopher Cicero attained 
to the highest point of excellence, and as a writer 

leWwa Vie » wYlVitfiA a rivti . Vfitti Vns athiuve- 
ments as a statesman we have little to do in this 
place, but it may be at least noticed that he took 
an active part in political affairs, and at least on 
one occasion (the conspiracy of Catiline, the merit 
of the discovery and suppression of which fairly 
rests with him alone) was in a literal sense the 
“saviour of bis country/' The part which he 
subsequently played in the civil wars between 
Pompey and Cmsar does not greatly redound to 
bis credit, and he showed himself weak and vacil- 
lating. Probably he was too much of a philosopher 
to be a man of energetic action when the right path 
was difficult to discover, and in each of the great 
political parties Cicero must have seen much that 
was revolting. Still, one forgets much of his weak- 
ness in his tragical^ end ; and his murder, which was 
an act of stupid, unreasoning cruelty, must remain 
for ever a dark blot on the policy of those who 
dictated it. It is by his writfngB that Cicero will 
b^t be remember^. Treatises on philosophy, 
speeches forensic and judicial, and letters in- 
numerable flowed from his pen, and happily the 
greater pait of them have been preserved to oiu: 
own times. He left to others the writing of 
history ; but his short essay, “ De Republicu,” 
shows that he had an intimate and critical ac- 
quaintance with the history of his country, rand a 
sound knowledge of the political principles on 
which the Roman Constitution had been built up. 
His style has always been allowed to be perfect, 
“Ciceronian” Latin having passed into a proverb ; 
and it is the ideal to which all the writers of Latin 
prose in the Middle Ages and subsequently have 
endeavoured to attain. It is distinguished by its’ 
simple elegance and^singular absence of mannerism j 
the words are selected and the sentences constructed 
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and 'balanced ■with a careful attention to the laws 
of rhythm and harmonious propriety, whicht in a 
writer ao voluminons, may well excite onr astonish- 
ment and challenge our imitation. In the extracts 
given below we have endeavoured to give the reader 
a specimen of Cicero’s powers in each of the branches 
of literatoie m which he chiefly distinguished him- 
self (philosophy, oratory, and letter-writing), though 
our space is far too limited to allow ns to do anything 
'like 'justice either to the quantity or the quality of 
his.writings. Cicero’s philosophical works, always 
faultlessly written, contain, every now and then, 
passages of singular beauty. The foUorong eloquent 
apostrophe to philosophy, taken from the “ Tuscnlan 
Disputations ” (a series of imaginary discourses and 
comeisations held at his villa at Tusculum),, has 
' always been greatly admired : — 

CiCEno.— “ Tuso. Diap.,” V. 2. 

Sed et hujus culpae, et ceterorum vitioram pec- ^ 
catorumque nostiorum onuiis a plulosophia pet^da 
correctio est : cujus in sinum cum a primis tempori- 
^ bus aetatis nostiae volunta^ studiumque nos con- 
tolisset, his gravissimis casinos in eundem porium, 
ex quo eramus egressi, magna jactati tempestate 
confu^mus. 0 vitae Philosophia dux! Ovirtntis 
indagatrix, expultrixque vitiorum! quid non mode 
nos, sed omnino vita homlnum sine te esse potuisset J 
tu urbes peperisti ; 'trx dissipates homines in socle> 
tatem vitae convocasti; tu eos inter se ptlmo 
•domiciliis, deinde conjugiis, turn literarum et voc- 
um communione junxisti ; tu inventriz legum, tu 
magistia morum et disciplinae fuisti : ad te con- 
fagfmus, a te opem petimns: tibi nos, ut antea 
magna ex parte, sic nunc penitus totosque tradimus. 
Est autem unus dies bene et ex praeceptis tuis 
actus, peccanti immortalitati anteponendus. Cujus 
igitur potius opibus utamur quam tuis? quae et 
vitae tianquillitatemJargita nobis es, et terrorem 
mortis sustulisti? Ac Philosophia quideni, tantum 
abest, ut proinde ac de homlnum vita est merita, 
laudetur ; ut, a plerisque neglecta, a multis etiam 
vibuperetur. Vituperare qulsquam vitae parentem, 
et hoc parricidio se inquinareaudet 7 Et tarn impie 
Ingratus esse, ut earn acouset, quam vereri deheret, 
etiam si minus percipere potuisset 7 


NOTES. 

Hvjvs cuijxie. The error, to which Ciceio had just before 
alluded, of magulfylTig and exaggerating onr misfoctunea. 
Uls—casibiu, He probably alludes to Cfesar's death, or perhaps 
' more generally to the civil wars. of the period. 

JSttndm portnm, etc. Philosophical retiienient and contempla- 
tion. 

PeceaiUZ intmorinltfah', " an eternity of sin.” The reader will 
perforce be reminded of the more pious ejaculation of 
, itbe Psalmist, ''One day m thy courts Is better tlian a 
thousand.” 


. 1 

Taulum nlissi, etc. "Is so -far ITom being praised as It 
desctxes, that It is even tailed at ” v 

Hoc parrieidto. ** By the guilt of sndi a parricidal acL" ‘ 


The following extract is the vigorous commence- 
ment of theflist of Cicero’s speeches against Catiline, 
the story of whose conspiracy, and its detection ty 
Cicero, we have already given in onr extracts from 
Sallust’s account of the transaction. In spite of the 
foot that'his treason was well knonm, Catiline still 
had the audacity to appear in the Senate; and ii^ 
was while he was sitting there that Cicep attacked 
him in the following indignant words 

CiCEBO.— “ In Catilinam,” L 1. 

Quo usque tandem, Catilina, abutere patientia 
nostra7 Qnamdiu etiam fnror iste tuus nos eludet 7 ■ 
Quern ad flnem sese eSrenata jactabit audacia? 
Nibilne te noctumum praesidinm Falatii, nihil • 
urbis vigiliae, nihil tlmor populi, nihil concursus 
boDorum omnium, nihil hie rounitissimns habendi 
senates locus, nihil horum ora vultosque mov'e- 
runt 7 Patere tua consilia non sentis 7 Constrictam 
omnium horum scientia teneri conjurationem tuam 
non videsJ Quid proxima, quid snperiore nocte 
egeris, ubi fueris, qiios convocaveris, quid consilii 
coeperis, quern nostrum ignorare arbitraris? 0 
tempoia I 0 mores ! senatns baeo intelligit : consul 
videt ; Me tamen vivit, Vivit ? immo veto in senatum 
venit, fit public) consilii particeps : notat et designnt 
ocuHs ad caedem unumquemqoe nostrum. Nos 
antem, virl fortes, satisfacerc rei pnblioae videmur, 
s! istius fuTorem ao tela vitemns. Ad mortem te, 
Catilina, duel jussu consulis jam pridem oportebat ; 
in te confeni pestem quam tu in nos omnes jamdia 
maebinaris. An vero vir amplissimns F. Scipio, 
pontifex maximus, Ti. Gracchum mediocriter labe- 
factantem stntam rei publicae piivatus interfecit. 
Catilinam orbem terrae caede atqueincendiis vastare 
cupientem, nos consules perftiremus. Nam. ilia 
nimis antiqua praetereo, quod C. Servilius Ahala 
Sp.lHaelium novis rebus studentem mann sua'oe- 
cidit Fuit, fuit ista quondam in hac.re pnblica 
virtus,'' ut viri fortes acrioribus supplioils civem 
pmmiciosum quam acerbissimurn hostem coerce- 
rent. Habemus senatus consultum iu te, Catilina, 
vebemens et grave, non deest rei publicao consilium 
atque auctorltas . hnjus ordinis: nos, nos,' dico 
aperte, consules desomus. 


NOTES. 

Tandm. "To what length will it go; when wlli it cease 7" 
OMomdttt ettam, " How long still ? " 

Felotti, the ascent to the Palatine EiU fhna the Via Socn bad 
been occupied by an armed force. 

Afiinffiaiiffitcs, “hlost strongly de&nded.” 

Habendi $enatvs. The participle in -dus agreeing with the nonn, • 
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. in preference to the gerund governing tlioiA)tiii—Jin6c>»rfi 
sendiUM. 

Cnnsfric^am. “ Stifled, restrained." 

The speech vras doiiveied on tite 8th of Korember; 
on the Gtii SKpen'oie (=}}Korc) a meeting of the coo- 
spiiators had been held at the house of 31. Leeca. 

0 ictapora, etc. Hie dcgenerac}* of tiie age consisted in the 
ihet that Catiline could still slioir his face without danger 
of being put to death. 

?. Sdplo. This VOS F. Scipio h‘asiea Scrapio, Pouttfex 
Kaximns, who led the rout tluit Attached Ti, Grac^us, 
and killed him, b.c. 1S3.— Iojij. ' 

}Iedfoeril6r, eto. " Wlio was only sapping tiie foundations of 
the State, to a moderate extent." 

FfiialKs— ctmfltles. “If he did this as a prlMite man, how 
much more should we, who ara the constituted autiiori* 
vties, act in a similar way In this case ?" 

C, Servlliv^ Aiaia. Aliala 'killed Jltulius because he refdsed to 
obey the orders of the dictator Cincinnatus.— 

.Stadenfem. Studeo, with acc., means “to study"; with dat. 
“to to bent upon,*' “to aim at" Navis rdnis, “a 
revolution,” • 

£fna<i(s eQRS»l<m». Tliis was a decree passed on the 3lst 
of October previous, by which the eousnls received 
authority to employ force of arms.-oZonp'. 

The senatorial order." , 


key' to 'HORACE. 

“ OOBS/* 1. V. 

What slender youth, bedewed with liquid odours, 
Courts thee on roses In some pleasant ca^'e, i 
Pyirha? For whom hmd’st thou 
In wicaths tiiy golden hair, 

Flidn in thy neatness? Oh, how oft shall he 
On foith and changM gods complain, and seas 
Bough \rith black winds opd storms , 

Unwonted shall admire, 

'Who now enjoys thee credidous, all gold, 

Who always vacant, al'ways amiable 
Hopes thee, of Hattenog gales 
ITmaindfal? Hapless they 

To whom tiion untried seem’et ihir. He in my vowed 
Picture the sacred wall declai es to have hung 
2dy dank and dropping creeds 
To the stem god of sea.—ilfthon. 


KEY TO'LlVr, I. 18 . 

At this juncture the Sabine women, Awm the outrage on 
whom the war originated, with hair dishevelled and garments 
rent, the timidity of their sex being overcome by such dread* 
fill scenes, had the courage to throw themseb'es amid the 
flying weapons, and making a rush across, to part the incensed 
armies, and neeunge their fiiry ; Imploring their fathers on (be 
one side, their husbands on the other, “that os fathers*iu*law 
and 8ons*in-law tliey' utmld not contaminate each other with 
impious blood, nor stain their oifspring with parricide, the one 
tlieir grandchildren, the other their children. If jxiu are dis- 
satisfied with the affinity between yon, if with our marriages, 
turn your resentment against us ; vc are the cause of war, we 
of wonnds and of bloodshed to our husbands and parents. It 
were better that uro perlsli than live widowed or fatherless 
withoutnne or other 6f you."' The ^umstance affects both 


the multitude and the lenders. Silence and a sudden suspension 
ensue. Upon this the leaders come foruaul in order to coueert 
a treaty, and they not only concludca pwce,but form one st.ite 
out of two. They associate the regal power, and transfer the’ 
entire sovereignty to Rome. Tlie city being thus doubled, that 
some complimeut might be paid to the Siblncs, they were called 
Qairites, from Cures. 


GERMAN.— XXXIX. 

[Conffn?i«(I frm p. 117.] 

Compound Verbs. 

Vabioub derivative verbs in German are produced 
by the union of simple words with prefixes. Under 
the name of prejixes are here comprehended all 
those invariable words (as adverbs and prepositions) 
whidi are combined witli other words to vary or 
modify their signification. They are, also, often 
called pariioles. The simple words with which 
they are united are generally verbs; but often 
nouns and adjectives are, by prefixes, converted’ 
into verbs. Most of the prefixes are 8ej>arabk, that 
is, may stand apart from' the radicals ; some, how- 
ever, are found to be inse 2 >arahle / some are either 
separable or inseparable, according to circumstances. 

The prefixes are themselves, also, either simple 
or compound, as, ^etfpiumctt, to come here or hither; 
^ctfltctlommcn, to come erer here or hither. In 
most instances the prefixes may be translated 
severally as above ; but often they are found to be 
merely intensive or euphonic. This is, likewise, 
often the case in English ; thus, ca? (which, literally, 
signifies out or ovt of) has in some words the 
signification very, exceedingly, or the like, as, 
exasjferate, to make very angry ; so «, in the word 
ameliorate, is merely euphonic— the derivative form^ 
(ameliorate) meaning nothing more than the simple 
one, meliorate. 

SIMPLE PREFIXES SEPARABLE, 
from, off, down j Sl6f«^n, to set or put 
, dowm ; to depose. 

9k, to, at, in, on, to- Slnfangtn, to catch at, i.e., 
wards; to begin. 

9;^, on, upon, up ; to go up ; to rise. 

StuA out, out of, from ; SiuJite^mcn, to take out ; 

to except. 

S«, by, near, with ; ScifltBtw, to stand by,i 
assist. 

©a, there, at; ©uBTciBtn, to remain there,* 

or at ; to stay. 

Sac, there, at ; *' SnrrcM^tn, to reach there, 

i.€., to offer. 

Gin, in, into; \ Ginfaufcn, to buy in; to 

* purchase. 

Cmi;cr,' up, upward, on to lift up. ' 

high; 
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9nt onward, away, ffortfafnn, to drive away ; 

forward ; to continue. 

®E 3 cn, towarde, against; ®egen$orien, to hold a- 
gainst ; to compare. 

^eun, home, at home ; ^atnte|tcn, to turn home* 
ward ; to return. 


5cr, 

hither, here ; 

•^tcBnngcn, to bring hither, 
or along. 

$IR, 

thither, tb^e, 
away; 

•^tngc^en, to go thither, or 
away. 

iDlit, 

with; 

SRttne^men, to take vrith, 
or along. 

92a(^, 

after; 

IRA^foIgtn, to follow after ; 
to succeed. 

mictrr, 

down, downwards, SlubercflBcn, to poll down, 
under ; 

DB, 

on, over, on ac- 
count of ; 

’ CBIicgcn, to lie on, t e., to 
apply oneself to ; to be 
incumbent on. 

9Sor, 

for, before ; 

iOrcgc^en, to go before ; to 
precede. 

©eg, 

away, off ; 

iSegBIciBcn, to stay away. 

3u, 

to, towards ; 

BiigcBcn, to give to; to 


grant. 

COUFOITNl) FBEFIZBS SEPARABLE. 

9lR^<tm (AR+fi(im, to* to put home 

home) ; to, i.e., to refer to. 

(iE'a+6ri,t^re*hy);!SAt(t^|en, to stand close 
by. 

(Sa^in (ba+litR, there* 2)A^indIe]i,tohastenaway. 

thither) ; 

Sonn (tAt*f Ad, there- iSarAnfc^, to put or lay 

to) ; thereto, i e., to n^, to 

stake. 

(BAtcin (bttt+cin, there* Saniittrteit, to talk there- 
in) ; in, i 0 , to interrupt. 

S)aoon (tA-l-von, there* S)AMn(aufai, to run off, or 
from) ; away. 

S}Aja (tA-i-iu, there*to} ; S^ajut^an, to do Qn addi- 
tion) ' thereto ; to 
add. 

!DAi)Dt)c^(n(ba-{-}tBif( 9 (R,tbere-S)A$»if(^<ncet<n, to speak 
between) ; there m the midst, 

(nn-t-^cc, into* to draw along, 

hither) ; 

Sntgesen (ent+gcgen, apart- Giitgcgcngcl^cn, to' go to* 
towards) ; wards ; to go to meet. 

Gntsnn ({stt-f-jnn, apart* ^tjncifirc^cn. to break or 
two) ; burst asunder. 

^craB (^(T-j-aB, hither* $cra6rc|en, to pot down; 
down) ; to lower, 

^cTAuS Qec-)-AuS, hither- ^ccoiiSfA^en, to drive out. 
out); 

^kM ‘ (ftr-l-ttt, hither* J5«6tmifen, to call by or 
along) ; towards. 


<&mnettc ((»*f*nteber,hither*>OecnietttB{tif(n, to look 
down) ; down." '' '' 

-&etiiB« fttt-l-uier, hither- •SerfiBetiomwKn, to come^ 
over); over. 

'6mim (^ec-huni, hither- •!?cruingeBen,togiveDrhand 
around) ; around. 

(Bti-{-unt<c,hither'^nunttrfa]^nR, to drive ' 
under) ; down. 

•&noot (^er-htpr, hither- ^cnortntcn, to step for* 
forward) ; ward. 

>6tRenf (Bm+Auf, hither- <QmaBf}icfeR, to pull up. 

on or up) ; ^ 

^innuS ($tn-t-aue, thither- ^mauOstcfcit, to throw out. 

out); 

>&tnnn (^m-f ein, thither* •^tnetitgic^cn, to pour into, 

into); 

$intAR (^tnt((n)-f-on, be- ^tntAnfrten, to put behind; 

hind to) ; to undervalue 

,(^in-i-uBtc, tbitber-^inuBcrtragcn, to carry 
over) ; over. 

>&tnuRtn (^tR-fuRttr, thither- •&timnt<t|pnngeR. to leap 

under) ; dowa 

^tnntg {^tn-l-tstg, thither- ftniutgiulmcu, to take ' 
away) ; away. 

•$iRju (^ui-f ju, thither- ^tniunlen, to hasten to* 

towards) ; wards. 

fiButm (‘BBtr-ftm, over- to come 

into); oveTinto,l 0 ,loagrea 

Um^r (um+l^tr, around- Um^tdil^Aurn, to gaze A; ' 
hitherj; round. 

llm^m (nm-h^ut, around* UmBiniBnnen, to be able 

thitber) ; thereabout; to-forbear. 

i8cran (vn-hAn, before* iSnanfitfrcit, to place be- 

to) ; fore. 

SotauB (sR-t-anf, before* Soroidfe^ea, to see or spy 
out) ; out beforehand; to 

anticipate. ' . 

i3prBtt (oDi-]-Bn, before- SisrBnrcircn, to ride along 

by) ; before ; to ride past. 

Sct^nr (BPt+Bcr, before- £5w:|ttft5ett, to foresea 

hither ) ; '' ' 

iScruBtc (o 0 r+flBn, before- SorflBeifAfrtn, to drive 

o^ er) ; along past in a cOaob. / 

duoer (]U+fior, before- 3uucirt^int, to do before ; 

to) ; to excel. ' 

3«rud (ju-f riii, back-to); SucidfeBirn, to return. 

3«f«iiiratn(ju-l-famTnEn, to- SufammcnfctcA, to put' to- 
gether) ; gether. ^ 

PAEADI6M or A COMPOUND VbEB SBPAEABLE. 
iSufangm, to begin, 

Ind. Pres 3^ fnnge An, tu fAngfl nn.'et fAng aR ; loir 
fnngcn An, tfe fangf nn, pc fangen nn. — Past. 3<|t png An^ 
fctt Pngp nn, u png <m ; nat pngtn An, iBc pngt nn, pt pngtn , 

Pret Peif. S^^rnlic ong^fAngm, wu ^nitn Angcfiing«i .-:7 
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Plup, 3($ |atte an^cfangcn^ tpir cmgcfangcn. — Fut. 

luip. ionkc awfangcn ; »it itcrbtn iinfon^en.— 

Feif. 3(|i tonU angtfanQcn 9a6(n ; tviv loccben anQefan^tn 
;^tcn ‘ 

Sub. Pres. 3^ faitgc an, bu fangefb'an, tr fangc an; mlc 
fangctt on, i^c faitget an, fic fangtn an. — Past. 3^ fingc^an, 
bu fingeft an, et fing; an ; hnr jingcn an, nnget an, fie 
fingtn on.— Peif. ^nic nngcfnngcn , »w ^afitn nage* 

fangtn. — Pluj). 3(()^AUc angcfangtn; ftie ^Atten angefongen. 
— Put. Imj/. ^(cbe anfangeit ; mte netbcn anfangen.-^ 

Pe}f. $(|i incite angefangm fatten; luit ntrben 
angefangen ^oBcn. ' 

Cons. Put, 'huj), 3^ rtfiete anfangen; tuir ttutben 
anfangen. — P&rf. 3(^ nnite angefangen , j^abm ; tint 
mueben angefangen ^%en. 

lUP. Pres. Sange (bu) an, faiige cc an ; fongcit »it an, 

«R. 

Inp. j^es. Wnfaugen or anjufangen, to begin.— 
Angefangen ^aien, to have begun. — Fid. Sinfangen 
n>crben, to be abont to begin. ' , 

Pabt. Slnfaugenb, beginning.— angefangen, 
begun. 

, Obsebvatiohs on the Fabasiou. 

An inspeotion of the above paradigm will show 
that the separation of the pt^x from the radical 
part of the verb tal^ea place in the indicative anb* 
junotivfe, imperative, infinitive (when preceded by 
ju), and the perfect participle. In the indicative 
and subjunctive, however, the separation is fiat mode 
when, in dependent sentences, the verb is placed at 
the end of a clause or period : thus, alt tie €oRnc 
tiefen aUyrgcn oBfgtng, fo vcifffiroatib tec Slctd, when the 
sun rose (aufgmg) this morning, the fog disap> 
peaied. ' •• 

In regard to t^e pontion of the particle, when 
separated, it must be noted that in the indicative, 
subjunctive, and imperative, it stands after the 
•radical; often, also, after the several words de- 
pendent upon it ; thus, 1^ fangc bn9 iBuc^ an (where 
a n, belonging to fangc, comes after the object), I 
begin the book. 

In the inlfinitive and the perfect participle, on 
the contrary, theLparticle comes hfoi^e the radical ; 
fbeing separated from it, in the infinitive^ by j« 
(when that preposition ‘is employed), and, in the 
participle, by the augment g c-, which is peculiar to 
that part of the lerb ; thus, anjufangen (an+ju+fan* 
gtn), to begin, to commence ; wrgfjltfft (vw+ge-l-fitKO* 
placed before one, represented. / 

It remains to be added that particles, ''when 
separated from the radicals, receive the full or 
principal accent; and that the .radicals (if verbs) 
have the same form of'- conjugation, old or hew, 
regular or irregnlar, as when employed without *- 
prefixes^ ' ' ' 


Inseparable Peefises. ' . 

The prefixes of this class, as the name ihiplies, 
axe always found in close union with their radicals. 
They allow not even the augment syllable g^, in the 
perfect participle, to intervene, but reject it alto- 
gether (from this, however, must be excepted the 
case of the prefix rntf, which, in a few instances 
allows the augment g c- to be prefixed — thus, from 
miftnttm, to misinterpret, we have, in the perfect 
participle, gemiftcistet) ; as,Bttcdt (not B^gcttdt), covered, 
from Bettdtn, to cover. Neither is ju (when used) 
allowed io come between the prefix and the infini- 
tive, but stands before the two combined into one 
word ; as, ju mitfangm (not enipjnfatigtit); to receive ; 
except in case of compound prefixes, wherein tho 
first component is a separable and the second aq 

the two particles, as, anjucifennen (from anafennen). 
The inseparable prefixes are always unaccented, 
except after and mtf . 

SIMPLE FBUmSS INSEPAItABLE. 
iSfier, after, behind ; UlRtiicbtn, to talk behind 
(one’s bock) ; to slan- 
der. 

'SBf, . near, by, over, to IBtfwnmen.tocomeby, fA 
make; to get ; to obtain. ' 

(fmp, in, within ; (Inipfliiitn, to find or fed 

within ; to perceive. 

®nt apart, away, to de- ©nige^tn. to go away or 
prive of ; off ; to escape. 

^r, forth, for, on behalf ^llATtn, to make dear 
of ; for (one ) ; to explain. 

®f, (mainly intensire ®ckcntcn(sameasttBfeR)^ 
or euphonic) ; to think of. 

SJlip, wrong, erroneously ; aJH^teuten, to misinterpret. 
Sn, away, ot a loss ; ffitrf^tnfen, to sleep, away, 

i e., lose by sleeping. 

SDtbcr, against ; Sfitbccjlc^ctt, to stand a- 

gainst ; to resist. 

3cr, apart, asunder ; dtcfitincitnt, to cut apart 
or in pieces. 

Verbs with Inseparable Prefixes derived 
' FROM Compound Nouns. 

Scnnfiwaititn, to claim, lay ffictaBfAtHoi, to abhor, de- 
a daim to anything. < test. 

SQcauffi^tigcH, to inspect, SccaBf^ieben, tosendaway. 

control. dismiss. 

Ctattfhagm, to commis- Seranlaficrt, to occasion, 
sioHr cause. 

SSfraBtrttit, to concert, SJvraKSgaBcn, to spend, pay 
agree upon. away. . , 

OBkEBVATIONS. 

SBchas in Germaoi the' same power which it has" 
in English. It is therefore, in most cases, better 
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trm^Brred than translated. Its uses will be easilj 
learnt from examples. Thus, from 


jtlac^cn, to moan 
@tuum. to strew. 
Sa^ien, to laugh, 
r Slugtl, a wing. 

@(ud, happiness, 
Sttt, free 

In some instances it 


ffitffajtn, to ftemoan. ' ’ 
SBeflteucti, to bestrew, 
to laugh at 

iSepgelii, to furnish with 
wings, to hasten. 

to make happy. ‘ 
StfKien, to set free, 
merely euphonic. 


@ni)) and cnt. IfmMs, probably, only another 
form of e » t , occurring, however, only in three verbs 
(em))ftnttii, to feel ; cmjjfAitgen, to receive ; empfit^ien, to 
recommend), and bearing a sense but remotely 
ielatedtoitsoiiginal. The prime and predominant 
power of ent is that of indicating aepa/ratioTiy de- 
jparture, privation. 

In some instances it has the kindred sense of 
approach or tramition from one point or condition 
towards another. Eor example : — 


(iic^tn, to go. 

3i(^(K, to draw* 

•Qflupt. the head. 

Jhiip, power. 

dim-eyed, dull, 
bashful 

€pre^(n, to speak. 

tSnt is sometimes, also, 
phonic} as, cntktrm (fron 
out. 


Qnt jelicn, to get off. escape. 
(Sntp<f(ti, to withdraw. 
(fRt^auptcii, to deprive of 
the bead, to behead. 
(Snifcaften, to dejHrive of* 
power, to weaken. 
ffn(6(6ten, to divest of 
shame, to be bold. 
ffntfiice(|(n, to answer or 
correspond to. 
merely i^tmsive or eu^ 

1 Imp, amptp), to empty 


(St and ver. (Sc, as a general rule, com'eys the 
idea of getting or gaming for someone, by means 
of that which is expressed by the word connected 
with it; as, etitttin, to get, or try to get 1^ 
begging. It finds its exact opposite in ver, which 
marks what is agavnst or away from someone’s 
interest or benefit ; as, vet6Uten, to beg off, to decline. 
The force and use of these particles are best iflus- 
(rated by examples : — 


(Tmkrn, to find. 

Stc^cn, to stand. 
tBantn, to build. 

€puI(R, to play. 

to carry, or lead, 
to salt 


(Stfinten, to find out for 
oneself, invent. 

(Scfle^en, to arise, origin- 
ate. 

to erect, to pro- 
duce. 

aJtrflJteltn, to play away, 
to lose by gambling. 

SSttfiilictn, to lead away, 
to seduce. 

SStcfaljen, to oveisalt, spoil 
in salting. 


,Qz and »ei are also'both employed in converting 
nouns and adjectives into verbs expressive of tram- 
it{07i from one state or condition into another. 
Thus 

cold) to get JStrebeIn, (ei'cl, noble) to 
cold. ennoble. 

(StTu^ntn. bold) to S?erg5tt«n,*(®i)tt, God) to 
become bold, dare. deify. i 

Sclatmeii, lame) to StiuTtni, (ttlf, old) to grow 
become lame. old or obsolete. 

In some instances, moreover, cc and ver are only 
euphonic or intensive. 

Prefixes SeparabIiE akd Inseparable. 


The prefixes of this class, when separable, are 
always under the foil accent; when inseparable, 
the accent falls upon the radical. 

Their effecst, when Separable, is, in union with 
radices, to produce certain intransitive compounds, 
in w'hicb each of the parts tprefix and radical) has 
its own peculiar and natural signification. ^ 
There aie, however, some compounds of buti^ and 
urn in which, though these particles are separable, 
the verbs are, nevertheless, transiti^ 0 . Still, it will 
found that'in such cases the signification of'tbe 
com^und is figurative ; as, umSnngtn, to bring about 
(one's death), i.e., to hill. 

Their effect, nJim inseparable, is, in connection 
with the radicals, to form certain transitive cbm* 
pounds ; which, for the most ^t, are used in a 
figurative or metaphorical sense. 

We subjoin a list of the prefixes of this class, 
illustrating each by a couple of examples ; the first 
being one in which the prefix is separable, the 
^cond one in which it is inseparable : — 


S)un^. through ; 

$mter, behind; 
iiBtr, over ; 
llm, around ; 

SBiettr.t^in; back; 


f JDuctti'brinstu. to press or force 
through. 

f&un^bim'gtn, to penetrate. 

{ <&infer'gc9en, to go behind. 

I ^intergt'^en, to deceive. 

{ U'tcrft^en, to set or put over, 
to translate. 

{ Um'gt^CR, to go around, 
Ilmge^'cn, to'ecade. 

( aBu'ecr^ufm, to fetch or bring 
^ back. 

' SBiebtt^o'kn, to r^eat , 


Verbs Compounded^ with Nouns and 
Adjectives. 

A variety of compounds isjiroduced by the union 
of verbs with nouns and adjecthes. These follow 
the same general laws which govern those^roduced 
by means of prefixes. Some of them, accordingly, 
are s^Torable, as < 
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to mjscai'ryj* 
S^xtft)R(tien, to acquit ; 
®ici^!ommcn, to equal ; 
ficJTfipeii, to tear away ; 
^tattfintcn, to take place 
Some are iMe^rahle, as : 
^ant^tcit, to handle ; 
to ogle ; 
to suspect ; 
ajoKjit^eii, to perform ; 
aBiUffl^icii, to gratify ; . 
SQciffAscR, to foretell; 


from Mil ' and aia jiii. 

- 1. ft«i 


II 

„ lommen. 

„ w 

„ Tcis«i. 

1. P«tt 

„ finben. 


from. $anb and ^at<R. 

„ 1k 6 „ augein. 

„ tiidfm. 
), sod „ jie^ea. 

„ ttiir „ 

1, tD<td „ f<l3<R. 


These verbs take the augment syllable ge* in 
the perfect participle ; except which has 

uonjogjn. In some cases, hou’ever, verbs compounded 
with soil also take the augment; as oodgegeffen; 
from urilgicifcn, to pour full. 


THB AD^’ERBS. 

Adverbs in German, as in other languages, serve 
to* modify the signification of verbs, partioiples, 
and often, also, that of one another ; denoting for the 
- most part certain limitations of time, place, degree, 
and manner. Hence they are usually classified 
according to their rneming. 

> They are indeclinable, and are formed,^ either by 
derintion or composition, from almost every other 
part of speech ; of some, however, the origin is ' 
wliolly unknown. 

'Arranged according to derivation, adverbs are 
divisible into the following classes : — 

(1) ADVERBS FORMED FROM FODF8, ' 

Adverbs are formed from nouns by affixing the 
letters. This termination i is nothing more than the 
sign of the genitive singular ; which case, not only 
of nouns, but also of adjectives, participles, etc., is 
often made to perform the offioe of an adverb. 
Examples 

a)lorg<R8, in the morning; from Kr SRctgcn, morning. ' 
Stngs, in the day ; „ terjflg, day. , 

in part, or partly ; . „ part. 

.Sfags, swiftly; j' „ t<r Slug, flight. 
Siur^ge^entl, generally ; „ passing 

through. 

visibly ; jufelficnb, looking at. 

(2) ADVERBS POEMBO FROM ADJECTIVES. 

Adverbs are formed from adjectives by the addi- 
tion of the suffixes -1 i , -f) af t , and •! i n g 8 ; which, ex- 
cept the last, are also regular affective terminations. 
These endings are ‘chiefly expressive of manner, 
and may be translated sometimes by a corresponding 
suffix (as the English -ly or -ishly), and sometimes 
by some equivalent phrase. Examples 


truly, verify ; 
maliciously ; 
wisely ; 

sure, to be sure ; 
iSIinblingS, blindly; 


from true. , 

„ evil, wicked. 
„ nnre. wise. 

„ fiej, free, sure. 

„ tiiiib, blind. 


The letter 8, also, as. above stated, added to 
adjectives, ^ves rise to a class of adverbs, thus 


£Rcc^r8, on the right ; 
Sinfs, on the left ; 
%nbtc8, otherwise ; 
ffieretM, already ; 
Btfonktri, particularly; 
continually ; 


from right. 

„ Iinb left. 

„ niiter, other. 

„ iereit, ready. 

„ Itefonber, particular. 
„ fitt, continual. 


The letter 8 is also sometimes affixed to adverbs 
ending in tual; as, boimai8/ formerly ; bAniAl8, at that 
time; bieIiiiAl8. many times. For numeral adverbs 
ending in ntaf, lei, etc., see the section on Numerals 
Here note, also, that almosf all (fermm adyeoHui 
in the abaohiie form — that is. in the simple form 
i^hout the terminaUmis of declension— are employed 
as adverbs : thus, et tennt he runs rapidly ; ti 
^anbeU c^rh^, he acts honestly. 


(3) ADVERBS FORMED PROM PROFOUNB 
These are, chiefly, bo, there (from brr, bic, boi. this 
or that ) ; tvo, nhere (from tver, n)a8, who, what ) ; ^er. 
hither, and thither (from some corresponding 
demonstrative pronoun no longer found). 

The pronominal adverbs, in combination with 
other words, give rise to a number of compounds. 
Thus bo and iwp, united with prepositions, serve often 
instead of the dative and accu8ati\ e (net^^r) of the 
jHonouns fccr, mer, and wdAo: respectively. It will 
be noticed that when the other word begins with a 
vowel or with the letter n, ba and are written bac 
and WPT ; that is, that r is inserted for the sake of 
euphony. The following are compounds of ba and 
ttv: — / 

ffintrt, thereby, i.e., by SCBotri, whereby, i.e., by 
this or that. which. 

®afar, therefore, t.e., for SEpfiir, wherefore, i o., for 
this or that. . which. 

®«mU, therewith, is., SBomit, wherewith, i.e., 
with this or that. with which, 

ffioiin, therein, i.e., in this aBoclii,* wherein, i.e., in 
or that. which. 

JPfttaRht, thereunder or aBoruntet, whereunder, a- • 
among, i.e., under this ' mong,i.e.,undersvhich. 
or thati s ' 

' ©wum, thereabout or JEwwhi, whereabout, i,e., 
therefore, t.c., for this abbut or for which, 
or that ; therefore. 'wherefore ; why. 

iEotnn, thereon, i.e., on whereto, i.e., to ' 

this tfr that. > ' which. - 
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SlAcaufr thereupon, 
t^on this fir that. 

therefrom, ie., 
from this fir that. 

Wilson, thereof, i.e., of 
this or that* 

iDaju, thereto, i-fi-, to this 
or that. 

©ttbut^, there-throngh or 
thereby, i,e,, throngh 
or by ^is or that. 


SBmuf, whereupon, ie., 
uponVhich. 

SBomiia, wherefrom, ie., 
from which. 

2 Bo 9 on, whereof, ie., 
which. 

SBoju, whereto, ie., to 
which, 

SBobun^, whereby, ie;, by 
or through a'hicK 


> In like manner and ^tn appear, also oomblned 
with other words. Between these^^two portides a 
distinction exists, wherever they are used, whetb^ 
alone or in composition with other words, which 
should be well understood and always remembered. 
They are, in signlftoatian, exact oj/posi^ : ^ in- 
dicating motion or direction toroards the speaker; 
l^tn implying motion or direction anay from ^ 
speaker. 'Ibefdiowing 2 ise«xsm^«s>- 


$etat, down hither, i.e., 
where the speaker is. 
^ctoaf, up hither, 
out hither. 

herein, in hither; into 
this place. 

^ut^cr, or hither 
here ; this way. 
over hither, 
^cruntcr, under hither, 
from there hither, 
i.«., thence. 

QBo^r, from which place 
hither, whence. 


down thither, 
dway from the speaker, 
up thither. 

•$itiflu4, oat thither, 

^tnetn, into that place. 

^ur^in, thither ; this way 
forward. 

over thither, 
'^inuntcr, under there. 
2 )Alim. from thither (to) 
there, i.e., thither. 

from wluch place 
thither, i,e., whither. 


\Ye have no words in EngiSsh conesponding 
exactly in use and force with and ](im; and there- 
fore, thongh everywhere in German their force 
may be/ett, it cannot always be expressed by angle 
■words, in translation. Hence they are often treated 
as expletives 


comparative ARATOMT.— vti. 

[ConUnuri/taiR}), ui] 

CSUStACEa. 

Of all the Crustacea the forms best known to us ^ 
the lobster, crab, and prawn'(Fig, 21 ),with ag^eral 
description of which we will commence our account 
o! tWs group, and then we will point ont some of 
the modifications of this type. These creatures 
axe in common speh&b called shell-fisb, but this 
name is a bad one; they are not fish, not can 
their investment be called a shell, the word shell 
being more properly applied to the external secre- 


tions % or the Mollusca. ^bete is, howevor, one 
point of similarity in these two kinds of shell-i. 
uax^ely, that the earthy salt caibonate of lime 
forms the hard deposit in both cases. This salt,' 
which is the same as ch^, limestone, and lobland 
spar, is the one wluch seems ■to he'the most easily 
employed by invertebrates to strengthen those 
tissues whioh it m necessary should, for the pur- 
poses of the animal, be rendered hard and inflexible, 
^is chall^ induration is no doubt taken into the 
system while dissolved, and circulates with other 
(mnstituents of the nutritive fluids, and only assumes 
iU hard, stony, and solid form 'when it has reached 
the integument of the crustacean, and is there laid 
tip in its cells. When once laid down, however, it 
seems to be but little liable to be redissolved and ' 
carried away again, as the o^nlo substances of 
the tissues are. Probably the lime is absorbed 
while in some form more scduble than the carbonate, 
and only becomes the less soluble carbonate^ by 
becoming combined wifti "tbe carbonic afthydside 
(CDs), which, as we have seen, is a continual waste 
product of the system. The reason for this sup- 
position is derived from the fact that^when the 
animal is growing within its stiff bard sheill> instead , 
of the earthy particles being partially dissolved 
and rearranged with the deposit of more of such 
particles in the interstices', the whole shell is cast 
off with the layer of skin wjiioh eholoses it, and . 
the whole has to be reproduced from below. The 
whole integument or outer coating of the exustaceap 
is aconstently vital inner layer permeated by the i 
blood. Over this is a layer of pigment which 
gives the colouring 'to the animal, and which often 
exndes colouring matter which penetrates the 
whole of the shell whicb lies above it ; and lastly, ' 
there is the external epidermal layer in wlaob 
the shell is dgiosited. This last, with its involved 
clalk substance, is often of great tliickness, and , 
the chalk is laid down in closely applied rods or 
columns, whioh lie perpendicularly to the exterior 
of the animal. This epidermis corresponds to our 
scarf-skin. In its physical character it partakes 
of the nature of this and of Kom.- Chemically it 
is different from either of these, as it bums quietly 
to a white ash, -without either melting, or swelling 
■jq) as horn does, lloreover, caustic potash (KHO) , 
will not melt It, nor will nitric acid (HNO 3 ) colour 
it yellow, as our epidermis is dissolved' or coloured 
yellow by these several substances.’ This outer 
epdermis of the higher Cmstacea, which is so thick 
and bard in some parte, also passes as a thin film 
over other parts, clothing the whole body and even 
extending inwards into the alimentary canal. So 
that when the creature casts off its old coat to ' 
allow it to grow, the" old slough presents the 



COMPARATIVE ANATOMY. 


189 


shape of the living animal, and the coat of thick at their terminal joints (as the pincers of the 
V the stomach with its internal teeth are' also found crab are) as to prevent their ^extrication through 

' in connection with the rest, Thustruthis stranger the proximal joint-casings, tnese last split up* and 
than the wildest notion. Baton Munchausen, when so complete denudation* is effected. The fresh 



Fig. 2”. 1. lOBbTPB WITH ONE SIPE OT 5HE CABAPAOF BEWOVED 10 SfiWV TOB GlLL-CHAWBEB, Le03 ANB LiMSS BEPRESBHIED 
AS IF our BHOBT. B tiOBWr* RFFBESENTEO AS IF COT THitOCOH A UTTCB ON THE KEAB snjE OF TSB MIltanjE, 
.. ONLY CSPHAIO-TflOBAX BBFRR&BNTer. C. I/EO OF IjOBSICR, WITH FtAF ANP' GlLLS. B. PBAWN {CBANOON) AND 
' m SEPARATE PAtniS DETACBED. £. Crci:.OI% WITH COO-POUCHEA. 


Eefs. to Nqs. in Pigs —A. 1, oraiy; 2, liver J 3, gjIU; 4, flwellum. B. l.jaft : 2, tliroat;8, stomach; 4, intestine; 5. lim ; fi, 
Iicart, with silts to ipceive >enou« blood; 7 ,w 60 ij'xolwttd; 8, urtery to stomackj 0, axteiy to near low w liver; 10, 
niteiy to Upper part of tail ; 11, sternal artcrydiiidpigbolow into— 12, sternal abdominal artery ; W, foot and giilarterj- 
( C. S, 3, gills , 4, flap P 1, ejestalk ; 3, 3, auteunv^ . 4—9, foot jaws ; ^10-14, walking limbs 


he could deal in no other way with an enraged 
wolf, thrust his hand down, his thioat, and turned 
him inside out like an old glove; bat even Baron 
Munchausen would have been taken aback if alto 
liaving done so he found the wolf none the worse* 
This exuviation, as it is called, is effected in the 
larger C<nistacea by means of -a transverse split 
which occurs between the great dorsal shield and 
tl^ succeeding parts of the body. Through this 
the creature escapes, withdrawing all its limbs 
from their cases, and when they are so large Sind 


skin foimed below at Jirst quite soft and flexible, 
and the fleice tiuculent ciab, with its formidable 
toothed and strong pinceis, becomes for the 'time a 
pbor defenceless coward, compelled to skulk about 
among the stones and chinks of the rocks to avoid 
enemies which a few days befoie and a few days 
after it ‘WOuld defy. Theie is a vast number of 
species of Crustacea, and the variations in the 
number of segments, and the number, position, 
and shape of the limbs, are almost endless, An- 
other species, the common prawn, with the 
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disiuticulated appendages .of the first fourteen 
segments of ,the body, or those 'wliich are in- 
cluded under the great shield of the baoW^ai^ 
called in the aggregate .cephalo-thorax, is given 
in the illustration. In comparing the segmentation 
of Crustacea udth insects, it is thought that the 
cephalo-thorax, with its stalked eyes, two pairs of 
antennas, foot-jaws, and walking legs, corresponds 
not only to the 'head and thoras, but als^ with the 
fore part of the abdomen of insects. In accordance 
with this supposition, the part which succeeds to 
this, and which in the prawn is a large muscular 
tail, is called the^ef^-abdomen ; this post-abdomen 
has limbs, which is not the case with insects or 
spiders. The position of the principal internal 
organs would bear out the conclusion that the part* 
cbtresponding to the front part of the abdomen of 
insects lies under this great shield. Under it lie 
the whole of the stomach, generative organs, large 
digestive organs, and heart, the main portions of 
which all lie in the limbless after-part of the 
insect. The mouth opens on the lower surface of 
the animal, and it is so covered with the great 
number of pairs of jaws, with their flaps and fringes 
which guard it, that it is difficult to disclose it. 
The throat leads upwards into a capacious oval or 
cubical stomach, whose walls are stiff and strong. 
It Is lined internally with a pile of stiff hairs directed 
backward, and has at Its hind part, from which the 
intestine proceeds straight to the tail, three strong* 
teeth which masticate the food. This tooth ap- 
paratus is worked by muscles which run from the 
outer wall of the stomach to the shelly sides of 
the body. These muscles are under the control of 
the animal, and are worked at will. 

The circulatory system has a definite, compact 
heart, in the form of an oval bag' which sends 
vessels forward to the eye, head, antenme, and 
stomach, sideways to the two large lobes of the 
liver, and downuurds through a great trunk which 
divides into two | one running to the gills and legs, 
and the other backward to the tail. The blood 
from the gills finds its way into spaces lying 
immediately under the shell, which all communicate 
with one another, and the largest communicates 
with the heart by slits in the side of that organ. 
This arrangement of the blood system is rendered 
necessary by the breathing organs being confined 
to certain definite parts— the gills. In those 
Crustacea where there are no gills, the circulatory 
'system is not so perfect. The gills are organs 
which sprout from above the basal joints of the 
walking legs. In the lob^er there ore os many as 
three or four to each leg. They consist of a taper- 
ing triangular ^tem upon which a vast number of 
little tubular projections are set.' These are .of 


-thin membrane; and are supplied internally vrith 
blood from an artery ^whioh mounts the 'stem; 
diminishing as it ascends, while the aerated blood 
, is discharged 'into a yeip, which alro,lies in the 
stem and enlarges as it descends. Although these • 
organs are essentially gills or outward extensions 
of the integument, yet they are too delicate to be 
exposed to the casualties of the outer world,. They 
are therefore included under the dorsal shield. In 
the lower orders, .however, they^are exposed and 
attached to the members of/ other segments of the 
body. The .gills 'are thus included-in a chamber 
under the sWeld. It is of course essential' that a' 
free stream of water should pass over them, and, to . 
effect this there are two orifices which form the 
entrance and exit of the water. The entrance is a 
long slit behind and below the chamber ; while the 
exit lies forward on tbe side of the mouth, and has 
covering it a large flap from the second pair of 
mnxillse or foot- jaws, which is continually worked 
80 as to driye the-wnter outwards. 'Aeration is 
mnintained'not only thus but by mechanical means 
within the '^hamber ; for at tbe top of each leg' 
there is, besides tbe gills, S long, stiff, -leaf-like, 
projection, which passes Up between the gills, and > 
as the animal walks 'this stiff flagellum squeezes 
the gills, and sc renews both the water triihcmfe 
and the blood within them; The position of these ‘ 
gills and flagellum will be seen jn the illustration. ", 

The nervous system is not' unlike that of. 
the earthworm, hut the degree in which tbe 
ohitin of double nerVe-knots is dissevered and 
gathered together varies* vastly. Sixty! pairs of 
ganglia are found in one species,, and in the (dab' 
all excjspt tbe brain, which is situated above th'e 
mouth and supplies nerves td the organs of sense, 
are gathered into one nervous, mus^. The ^es of 
the higher Crustacea are on the same plan as those >• 
of insects. They are, /hojvever. set upon jointed' 
movable stems. A discussion of the claims whicb^ 
certain organs in tbe antennte of the lobster have' 
to be considered the nose and ear will be found in 
the lessons concerning those brgans'of sense, The 
enormously long antenme of some of these creatures, 
which are well supplied wiih nerves, must be 
efficient organs of sense in the dense dork waters 
of the ocean. ■ 

' The preceding remarks only apply to those' 
higher families of the Crustacea included under 
the class Decapoda. We will now' very briefly 
notice the remaining orders, which contain animals 
of somewhat different structure. 

Aviphipoda. — The eyes bf these are, not stalked, 
but their surface is on the same level as the rest ^ 
of the "body. The first joint of the thorax is made 
fast to the head, but the. two following las well ^ 
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all the abdominal segments are free. Only four 
pairs of limbs are transformed into foot-jaws. 
The gills are in the form of membranous plates, 
set on the middle thoracic segments. These are 
n^yer covered in by the shell, but are freely exposed. 

The example of tliis order which the reader will' 
most likely Lavd fallen in with is the sand*hoj^er, 
which is found in countless mnltitacles at the edge 
of the sea. The liveliness of these animals is 
remarkable, as they Eure constantly turning somer- 
saults backwards, and in so doing jerk tbemsehes 
violently into the air. 

Jwjwrfn.— These are segmented like the fore- 
going, and their gills are like them, but they are 
' set, not on the middle, but the tail segments of 
the body. The woodlice (Onfsww), which, when 
touched, roll themselves into a perfect ball, are 
good examples of this order. 

Sra7ieMojpoda,—ThQ&Q Crustacea bare one to 
three pairs of jaws. Their thorax is undeveloped, 
and with a variable number of abdominal segments 
to which gill-feet are attached. Frequently the 
body of these is covered by a shell. The CifprUt 
which is found in almost every pool of watw, 
belongs to this order. The shells of these are 
often beautifully marked, and as they are found 
preserved in geological strata, they have been very 
usefol in determining the nature of those strata. 
Thus, wherever a cypris is found, it is considered 
certain that the earth was deposited from fresh 
water; and the nature of their maikiogs is so 
distinct that the different species ate easily dis- 
tingnished by the shell alone. 

These have a well-developed 
. cephalo-thorax. Their abdominal feet are split 
into two portions, and they are without distinct 
organs of respiration. To this order belongs the 
named on account of its centrally 
situated single eye. Many also of those sbapele^ 
parasites which cling to the gills, eyes, and mouths 
of fishes, are classed with the Entomostraca. 

Cirnj^ia.—ln these, the two sexes are combined 
in one individual. They are fixed animals,, and 
have a mantle which is furnished with plates of 
carbonate of lime, like the bivalve shells of 
molluscs. These are the barnacles. They were 
long thought to be molluscs, but have all the 
essential features of true Crustacea, 

IVe have found it convenient to descend in the 
scale while describing these orders ; but it must 
not be forgotten that the order should be reversed 
in a tabular classification. Thus 

1. Phylhpo&a, (^uxaok, leaf ; ffots, foot)t ^leaf- 
footed Crustacea. 

2, Ostracoda (fiorpoKOK, sliclT), shelled Crustacea. 

8. (Jopt^oda (fftSsrn, oar), with oar-like feet. 


4. Clnipedia (cirrus, a imdrxl; pedes, feet), 
animals with tendril-like feet. , 

6. Iwpoda, (ftros, Wie; irofty, foot\ with like 
(thoracic) feet. , ' 

6. Aviplixpoda (i/n^l, hoth; woj'ir, animals- 
with both kinds of feet on the thorax, i.o., with 
walking feet and gill feet. 

7. Decapeda (Sfxa, ten / rols^footf animals with 
ten walking legs. 

Another order called Trilobites inhabited our 
globe at that very remote period when the primmy 
strata were deposited ; not one of them have sur- 
wed that period. Their remains are, however, 
found in great multitudes, and the number of 
species was large. From these remains we learn 
that they had a head and tail shield with free 
segments in between. Their eyes were compound. 
They could roll themselves into a ball like woodlice. 
It would seem that they are more nearly allied to 
the Arachmda,and that their nearest living form is 
the king-crab {LimUm). 

ARAOHXIDA. 

The type of this class, and that which gives it its 
name, is the common spider. According to Greek 
mythology, Arachne was the daughter of a famous 
^Lydian purple-dyer. She so e.xcened in weaving 
that she challenged the great Athena, goddess of 
all the arts, to compete with her. To display her 
skill, she wove a piece of tapestry representing the 
loves of the gods, which was so faultless that 
Athena herself could not find a fiaw in the design 
or execution. Not to be baffled, the goddess did 
what so many mortals do when surpassed by othei-s 
—she tore the masterpiece to fragments. Arachne, 
in despair, essayed to hang berseL ; but Athena, 
more in anger than in kindness, changed the rope 
into a cobweb, and Arachne into a spider. If this 
legend should induce anyone to be a little more 
considerate, or a little less needlessly destructive 
of these creatures, which are neither ugly nor un- 
interesting, it is worth repeating. The unfortunate 
Arachne still weaves her 'inimitable fabrics, and 
still hangs suspended from our ceilings, while the 
omnipotent, housemaid, goddess of this lower sphere, 
still rends her web, and drives the weaver to despair. 
The little metamorphosed Lydian dyer's daughter 
excites a childish disgust, which is handed down 
from generation to generation ; but if anyone will 
substitute a reasonable examination for an un- 
reasonable avoidance, he will find that beautiful 
which he preconceived was ugly, and that interest- 
ing which he misjudged as repulsive. In those dark 
ages when superior wisdom and virtue were more 
certain to bring to their , possessors hopeless im- 
prisonment than the greatest crimes, many a. 



THE" NEW POPUIiAB ' ESUOATOR. 


solitary prisoner of refined and appreciative nature 
has waited to see the little Araohne descend from 
thC'iroof of his cell with as much impatience as 
any lover beneath the casement of his love. Since 
the spinning faculty is that which is most intimately 
connected with our idea of a spider, it was ex< 
tremely natural that the old Greeks should make 
the spider represent a woman. Despite its false 
ffljne of ugliness, we, who call sii^le ladles spinst^, 
naturally associate the spinder, or spider, -mtli 
them. Unfortunately for the reputation both' of 
spiders and women, we cannot stop short in 
admiration of the art displayed in the constrnction 
of the web, but the mind runs on to the design 
and uses for which the art is employed. These 
designs are to ensnare and to destroy. Hence 
deceit and cruelty, the ^ices of the weak, have 
been attributed to spiders. The bitterest satirists 
of the fair sex have found in the spider a simile 
, which has pointed their invective from the earliest 
ages of literature. Thus, in one of the most ftimoos 
tragedies of .£sch3*lus. when the chorus find 
Agamemnon slain in lus bath by his deceitful wife 
0!yt«mnestra, they exclaim— 

** Kctirat i'ipo.xvTfi cv v^acriuari tu8* 
e<r«^M Bivartf Slav iicintuf,'' 

.« Thou IB tho female epider’ii toils art Ijing, 

And breatliest foitli thy life, dl^onoored dying.” 

Since the spider is our type of the class, we 
shall first call attention to the characters which it 
possesses in common with the whole class Aiaohnida; 
then proceed to describe the structure of the 
common spider in detail ; and finally notice the 
variations of this type in the different divisions of 
this class, such as scorpions, mites, etc. 

The Arachnida are articulated animals whose 
bodies consist of a longitudinal series of segments 
like those of insects. This segmentation into rings 
is, however, often less marked than in inserts ; and 
in the true spiders, which have a smooth soft 
integument, the divisions are rather iiri'erred, 
'from tracing them in allied, forms or' in the em> 
bryonic state, as they become more and more 
obliterated, than from any indication of their 
actual presence in the adult animal. In all cases 
they are distinguished from insects by having no 
marked division between the head and thorax. 
Both these divisions are combined, as in the higher 
cinstaceans, into one piece, called the cepbalo- 
thorax. In the mites a still further amalgamation 
of the divisions of the body into one globate bag 
occurs, which represents at once head, thorax, and 
abdomen. IMiere there is a constriction between 
the thorax and abdomen, so that one can be dis> 
tingnished from the other, the limbs are wholly 
confined to the thorax This distinctive feature 


cuts them off from the Myriopoda and Crustacea. 
The Arachnida never possess wings, and instead of 
the three pairs of lep of insects, they have fonr 
pairs. These limbs are all jointed, but they ate' 
built upon a somewhat different ^e to those of 
insects, as we shall find when we come to describe 
them more minutely. . 

The jaws, situated farther back, are characterised 
by the enormous development of the palps. These 
palps are so elongated and jointed in the spiders 
that they, would be taken for legs by an ordinary 
observer, ai\d hence spiders appeax^to have ten 
instead of eight le'p. In scorpions these maxlUaty 
palps are larger tjian any of the other limbs, and 
will be described hereafter. The eyes of the' 
Arachnida axe, when they are present, always 
simple and few in number— eight, rix, four, or 
two being commonly found. They jnever have , 
a multitude of hexagonal or quadrate ocelli 
grouped into ^one organ as insects hai'e. The 
method of breathing is yery various , in the 
class, the lowest having their tissues oxygenated, 
through the skin, others leaving traches like 
insects, while others' have what are called lungs. ' 
The sexes are usually distinct, the females ex- 
ceeding the males in size. 'With the exception of 
the Fantopoda (or Fyenogonida), none of the * 
Arachnida are marine in their habitat. Some of 
the lower orders inhabitfresh water, as, for instance, 
the little scarlet water-spider. The major part 
live in and breathe air. 

We will now take a common spider as the 
example of the class, so that we may go into detail 
without misleading the reader by the idea that 
the description will apply to other members of the 
class. - / r ' 

The cepbalo-thorax is somewhat flattened ; its 
integument is of a harder consistence than that, ^ 
of the abdomen. The upper plate is called the 
shield, and the lower the -breastplate or sternum. 
Between the edges of these two, along the sides of 
the body, spring the legs. The shield is wider 
than the breastplate, and overlaps it, so that while 
the bases of the legs are wdl seen from, below they 
are not seen from above. Tlie shield is usually 
narrower in front, and wider and heart-shaped, or 
ronnded, behind. It is raised into a conical pro- 
tuberance at the fore part, and on this the eyes 
are set. The breastplate is often rounded, or heart- 
shaped, with the apex backward, or in the form of 
an escutcheon. The box of the cephalo-thorax 
contains the stomach, main nervous masses, and the 
muscles of the limbs. ^ The eyes in the common 
spider are eight in number, in two transverse lines 
of four each. Their relative position, number 
(two, six, or eight), and size are much depended 
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on to distinguish tliQ geneia. Sometimes aie These were probably acted upon the festisals of 
juounted on a pyiamid, or elevated ■watch-torpei, the saints whose deeds and suSeiings they de- 
which rises fiom the shield in a very giotesquc picted, and woie with appiopnateness called 
manner, ' ^ ■‘•miincles” or “miiaole plays,” Such weie the 
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ENGLISH literature!— IX. 

-[CoiianiMtJ /rena p. ISO. ] 

THB BLKABBTHAN PEEIOD-THE DRAMA. 
T^great glory of the Elizabethan period is its 
drama. But in order to realise the development of 
the drama during this age it is necessary to know 
something of what it bad been before. 

The earliest plays in England, ns throughout 
Europe generally, weie essentially religious in 
character, and intended to convey religious truths 
in the most striking manner to an illiteiato people. 
They were for thetnost part written by ohurchmen, 
and acted by the clergy in the huger ohuiehes. 
^me of these plays, which were no doubt acted 
upon some of the gre&t festivals of the Ghuioh, 
represented in a dramatic form the principal events 
of the Bible history, and.were intended to illustrate 
and impress upon the popular mind the leading 
doctrines of the Christian faitli. These plays were, 
not unnaturally, called “ mysteries." Others were 
founded upon the legends of the saints, and repre- 
sented the wonders bf their lives and deaths. 

157 ‘ , 


dramatic entertainments of Christian Europe during 
the middle ages ; and the “ Passion Play," which is 
still acted every tenth year at Ober-Ammergau in 
the l^ol, Emd which dra^v^ the Tyrolese peasants 
together in tliousands to gaze in devout wonder at 
a dramatic representation of the life and death of 
Christ, is exactly the “mystery" of the middle ages, 
which has survived in thaticmote corner of Europe 
centuries after it has been forgotten elsewbeie. 

It is probable that such plays were introduced 
into England from Erance soon after the Norman 
Conquest. The eailiest of them were in Latin ; 
pjrhaps then for a time in England in French. 
But in this, as in other departments, the English 
tongno overcame its competitors, and became the 
established language of the reli^ous diama. 

In course of time a variety was introduced into 
these religious plays. In the mysteries and miracles, 
as we have seen, the characters wciorealpeisonages, 
and the incidents were historical or what were 
supposed to be historical facts. The “ moials " or 
" moralities," which came into vogue at a later date, 
were allegorical, not historical. Instead of tile 
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virtuons and vicious personages of sacred bbtoij, 
they liad as their characters the various virtues 
and vices themselves, and other abatraoc concep- 
tions, brought upon the stage, together with pw- 
sonifications of mankind in general, or other repre- 
sentatives of ordinary humanity, which are shown 
as acted upon by the various passions or principle 
represented by the allegorical personages. One of 
the most important characters in all these {days 
was the vice, probably the lineal ancestor of the 
modern clown. He was a kind of buffoon, and to 
him, together with the devil — who had performed 
the same function in the older mysteries, and who 
was still retained in the moralities— was entrusted 
most of the comic element in such pieces. 

We have already said that in the earliest times 
the mysteries and miracle plays were not only 
religious in subject, but reli^ous in purpose too, 
beii^ acted by clerical persons in sacred places 
witli a view to instruction, and on the occamoo of 
religious solemnities. Thus, of the most important 
sets of mysteries which have come down to us, one 
set was acted annually on Corpus Christi Day by 
the Grey Friars at Coventry. Another set was 
acted, it is supposed, at the abbey of Widkirh. 
Rut in course of time, though the subjects of the 
plays remained the same, the whole spirit of the 
performance became changed. What had once 
been a religious ceremonial became a mere popular 
entertainment One marked step in this primes 
was made when these plays came to be acted by 
others than the clergy, or those connected with 
the clergy, and in other tlian sacred places. Thus 
a third important set of old mysteries which have 
come down to our times were acted yearly in 
Whitsun week by the trade guilds of Chester, each 
of the twenty-five separate plays of which the set 
consists being assigned to a particular trade, by 
the members of wliich it was acted from year to 
year. These plays, too, were not performed in any 
sacred place, but upon movable stages at various 
points in the streets of Chester ; the plan being 
that, as each play was finished in one street, stage 
and all was moved away to anothw street^ making 
room for the play next in order, so that all the 
plays were going on at once, and each in its turn 
made the circuit of the town. Nor was it only in 
the case of such great popular exhibitions as these 
that the performance of the mysteries was losing 
its religious character. They came to be acted at • 
Court festivities and on other similar occasions 
purely^ secular. The moralities, too, in which 
abstract virtues and vices took the place of tiie 
most sacred real characters, evidently appealed far , 
less to religious associations than the older form of 
play had done, and so tended to secularise the stage. 


Up to a very early period the existence ot 
mysteries and miracle plays in England may be 
traced, and before very long the distinction between 
the two terms came to be neglected, and they were 
used almost indisciiminately. In a later period, 
allusions to such plays are common in Piers 
Ploughman and in Chaucer’s works. Not long 
afterwards, early in the fifteenth century, the 
moralities began to come into vogne. They nc\c( 
entirely superseded the earlier form of play, hht 
they gradually gained upon them until they very 
neariy supplanted them. Roth, however, continued 
to be acted down to the time' of Elizabeth. There 
is clear evidence that mysteries and morals were 
both acted, though probably less and less frequently^ 
during the whole of her reign and down to its verj' 
clos^ if not 'even to a somewhat later period. They 
only faded away before the splendour of the 
Elizabetlian drama. , 

The prevalence of the morality over the more 
sacred mystery was evidently a step towards bring- 
ing the drama to deal with the subjects of real life 
and real human obaracter. A further advance in 
this direction was made by the class of short plays, 
or mther scenes, which have received specially 
the name of “ interludes.” They were short comic 
pieces, each of a single scene, generally^ of n 
broadly humorous charseter— intended, perhaps, to 
he acted in the intervals of longer performances. 
The principal writer of these pieces was John 
Heywood, wlm held the bffice of Court jester under 
Henry VIII. 

The transition state of the drama before the 
accession of Elizabeth aud in the early days of her , 
reign is well illustrated by the career ond works of 
Rale. John Rale was a churchman, and a man of 
extensive and varied learning, a laborious author, 
and an eager controversialist. Early in life'TiB 
embraced the reformed faith, and under Edwiird 
VI. he was ’made Rishop of Ossoiy. The accession 
of Queen Mary obliged him to leave his Irish see ; 
and, although restored under Elizabeth, he never 
returned to it, but died in England five or six years 
after that queen’s accession. He was the autlior 
of several prose works, of which the most important 
is a Latin biography of British authors. But it is 
as 3 dramatist that v^e are concerned with him at 
present. He was one of the most diligent writers 
of religious plays in the old forms, mysteries and 
moralities. Rat in his hands, as in many others, 
apparently, at tliat time, they are no longer de- 
signed for the simple teaching of the undisputed 
truths of Christianity— his plays, whatever tlieir 
form, are in substance controversial attacks 
upon. Popeiy, in hitter contest with which his 
whole life was spent. But in addition to his plays 
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of this olnss, he the author of ono \\']iich forms 
an important connecting link between the old and 
the new drama. His play of King John is fonnded 
upon ,the old chronicles of that king’s reign, which 
it follows pretty closely; but the jday pai takes 
also of the characteristics of the morality, for side 
by side with the historical personages with whom 
we are familiar we find the stage occupied by such 
abstractions as Widowed England, Verity, Treason, 
and Sedition. This is the oldest historical piny 
extant, but it was soon followed by others of the 
same class. 

The first regular comedies in the Inngua'ge belong 
to about the same period. The earliest comedy 
^ which has come down to ns is Bdlpk Il&ijgtcr 
Doygter, written by Nicholas Udall, master fir<»t 
of Eton and afterwards of Westminster School, 
which was acted in the year 1551. This is a 
’ comedy of considerable force and spirit, repre- 
senting the vices, follies, and misfortunes of a rich 
and senseless young man, Ralph Royster Doyster, 
sureounded by a troop of flatterers, who live up<m 
r him and lead him into eveiy sort of trouble. Of 
somewhat later dote, but of far inferior merit, is the 
comedy of Gainmcv QuHotCs Needle.^ supposed to 
have been written by John Still, Bishop of Bath and 
Wells. The play Is founded upon a farcical inmdent 
•'Of 'low life, but the humour of the piece never rises 
above the merest and coarsest buffoonery. 

Very little later we meet with the Aral i^ular 
tragedies. ^ Among these, one of the earliest, if not 
the very earliest, is the tragedy of Gorhoduc, or 
^rresc and Porrex, This play was the joint pro- 
duction of Thomas iBaokville, Lord Buckhurst (a 
poet of whom we have already ^ven some account, 
when speaking of the Mirror for Magistrates,** the 
" great work designed and in part executed by him), 
and of Thomas Norton ; and it was acted in 1562. 
It is founded upon a story from 'the legendary 
British history— a story which had been several 
times used for poetical purposes before, amongst 
other places in the *' Mirror for Magistrates ” itself. 
The story is a very tragic one, by no means ill 
suited for representation on the stage ; and the 
language of the play is dignified and not wanting 
in eloquence. But the play, as a play, is lifeless 
and uninteresting. It is written in blank verse; 
the earliest example of the use of this metre in 
dramatic oomposition. This tragedy was rapidly 
followed by others of the same dass ; and thus by 
a very early period in the reign of Elizabeth the 
three main kinds of drama which were cultivated 
with most success in the Elizabethan age— tragedy, 
comedy, and history— were already in exist^ce, 
though the art of dramatic composition was merely 
in its infionoy. 


But before we go on 'to notice the Elizabelhar. 
dramatists properly so called, it will pi obably assih? 
the student if we describe shortly the external 
materials with which the dramatist of that day had 
to work. Tt will be gathered from wliat we have 
already said that in the earliest times there were 
no buildings specially set apai’t for tlie performance 
of plays, and no class of men whoso business was 
to act them. The earlier mysteries were acted in 
church and by the clergy ; the Chester plays in tho 
streets of Chester, and by members of the trading 
guilds of the city. The banqueting lialls of palaces 
and baronial castles, the dining halls of the inns of 
ctonrt— these, and probably many similar and far 
less suitable buildings, served as theatres ; and tbc 
members of the household, or of the inn of couit, 
or any similah body of persons, did duty as actois 
Thus the tragedy of Gorhod/ue itself, was acled, 
before the Queen at the Palace of Whitehall, by 
the members of the Inner Temple. But, while the 
practice of public and periodical dramatic repre 
sentations, by amateurs of such classes and in such 
places as wo have described, long continued coiu- 
moD, a great step in tlie history of the drama was 
made in the institution of regular thcatiCb and 
professional actors. The latter innovation long 
preceded the former, for professional actors vvoro 
to be found some time before the clo^e of the 
fifteentli century ; but they were at first, and for a 
long time continued to be, at least nominally, in 
the service of some peer or great man, and are 
always described ns the Earl of Leicester's, smnnth, 
etc,, as tbc case may be, Indced^actora not under 
such protection wei-e apt to be roughly treated as 
rogues and vagabonds. The early actors seem, 
however, to have been companies of sti oiling players 
such as that which, in JlamJet, visits the Banish 
Court at Elsinore. ' But early in the reign of Eliza- 
beth regular tlieatres, specially built and reserved 
for the acting of plays, began to be established, 
and rapidly increased in number in proportion to 
the development of the drama. 

One result of the increase in numbers, and the 
wmeentration and general improvement in the status 
of tho dramatic profession during Elizabeth’s reign, 
is too remarkable to renuun unnoticed. Actors 
become authors. Each company of playora en- 
deavoured to produce for themselves the pieces 
they needed for representation, which remaining 
unpublished, became a valuable part of the pro- 
perty of the company, and a special attraction 
to the theatre. Thu's Marlowe, Ben Jonson, Shako- ^ 
speare himsMf, and many more of tlio Elizabethan 
dramatists, were all actors both lieforc .and after 
'they became famous as authors. 

* In order to appreciate the Elizabetlidn drame, ^ 
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it must further be reznembered tlmt the theatre 
and all its accessories weie then very unlike what 
they are now. The theatre itself was gen.'braUy 
a rough wooden building with a mde thatched 
roof, sometimes open in the centre; the spec- 
tators, sitting or standing, for the most part 
arranged somewhat as they are at present, bat in 
part on the stage itself. The elaborate scenery 
^ of modern times was nnknown to Shakespeare’s 
contemporaries. The stage in those days was a 
simple stdge and no more, with perhaps a gallery 
or scaffold above it to do duty for a castled wall or 
any other elevated place from which a character 
liad to speak. The presence on the stage of a chair 
of state, a bed, or a table, was enongh to indicate 
that the scene was in a royal presence-chamber, a 
bed-room, or an inn. Another difference between 
the early and the modem str^ is that in the 
Elizabethan age there were no women actors. The 
female parts were then all acted by for 
women never appeared on the stage till after the 
Restoration. This is a subject frequently gllndg l 
to in the plays of the Elizabethan period, as for 
instance in Hamlet's address to the boy actor, 

" What, my yonng lady and mistress { By- t-lady, 
your ladyship is nearer lioaven than when I saw 
yod bat by the altitude of a chopine. Pray God, 
your voice, like a piece of uncarreut gold, be not 
cracked within the ring.” All these oiroumsfanoes 
compelled the dramatists of those days to rdy on 
their oivn genius and their power of arousing the 
imagination of their hearers for the effect they 
sought to produce, instead of upon the skill of the 
scene-painter, the mechanician, or any other ex- 
ternal appliance ; and this, probably, in an age of 
such supeiabundaut power, proved favourable to 
dramatic genius. 

The greatness of the Elizabetlian drama, as of 
other branches of literature in the same era, belongs 
to the btter half of the queen’s reign, and stil] 
more strikingly to that of her successor. 

John Lyly, whose “ Eupliues " and the fashion of 
Euphuism to which it gave a name we have already 
mentioned, >va3 also a dramatist of considerable 
r^ntation. His plays are founded upon mytho- 
logical stories, one of the best known being iqkhi 
the stoiyof Endyinion. These plays have much 
of the character of the masque, of which we shall ' 
have to speak hereafter ; and they seem to have 
been designed in the first instance for represeatafion 
at Court rather than on the public st,nge, though tb^ 
afterwards made their way to the regubr theatre. 

^Thomas Kyd, also one of the earlier of the Eliaa- 
bethnn dramatists, is known to feme chiefly as the 
author of two very remarkable plays, Jeronimo, and 
its continuation. The Spanish Tragedy. These 


pbys are tragedies of the gloomiest cast, but they 
/ show very great dramatic power in dealing with a 
purely tra^c subject, and they attained a wonde^ 
fnl popularity. There is much doubt, however, 
whether the finest passages in the btter play, those 
which Lamb desenbes as the very salt of the play, 
are the work of Kyd, or of Ben Jonson, to whom 
Ibey have been commonly asm ibed, or of some other 
diamatisL 

George Peele, to whom a very liigh place among 
the Elizabethan dramatists has been assigned by 
'some critics, is chiefly distinguished by the ease 
and melody of his versification. This is strongly 
shoxyn in his most celebrated pby, Havid and 
Setluahe; but the power which this play shows is 
more descriptive than dramatic. 

Rcbeit Greene was a vigorous and prolific witer 
of pamphlets and short miscelbneous prose pieces 
of varions kinds. He was alsoapopular dramatist, 
his pbys being chiefly comic. 

Thomas Lodge was equally known os a physician 
and a dramatist. His best known play is The 
Wounds (if Otiiil War, lively set forth in the true 
tragedies of Manus md Sglla. 

Bat of the draniatists before Shakespeare, in- 
comparably the greatest was Marlowe. Christopher 
Marlowe was the son of a shoemaker at Canterbuiy, 
and was bora in that town in 1564. He reediv^ 
his early education at a feec school in Canterbury, 
and was afterwards, probably by the' bounty of 
some rebtive or other patron, sent to the University 
of Cambridge. He bad thus, like most if not all of 
the Elizabethan dramatists, the benefit of a liberal 
education. After taking his degree, he followed 
the example of many young men q£ simibr class 
and education in that day, and became an actor. 
The Temoinder of bis short life was spent in the 
wildest debauchery ; and he died in 1593 at the 
age of thirty, it b said from a wound received in a 
drunken tavern quarrel. In a life so short, and 
Spent as his was spent, Marlowe’s works could 
scarcely have been very numerous, ancl they are of 
very unequal merit. Some Of his pbys, as that of * 
TambvrJaine, tJjough never without passages of 
great poetic beauty, are deformed by the grossest 
extravagance of conceptioD,'expressed in the most 
inflated and bombastic lan^age. So much b this 
tlm case that some scenes might well pass for 
burlesque, rather than serious dramatic writing; 
as, for instance, the famous scene in Tamhurlaine, 
in which tho Tartar chief appears in a chariot 
drawn by captive kings with bits in their mouths'; 
reins in bis left band, and in hb right a whip, and 
thus addresses the kings 

"HoIIb, jeiKimpaeilJadeSorAsia; > 

'hliat I can } a draw bat twenty miles a day 7 “ ' 
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Whether these faults are to be attnbated to the 
» extravagance of youth, or to a deliberate intention 
on the part of a man rrho had his bread to make to 
write down to the le^^^el of his audience, and gratify 
" ‘the lower tastes of the groundlings, it is at least 
clear that the dramatic genius of Marlowe is not to ‘*’ 
be measured by such plays as Tamhivlahc. 

The three plays by wJnoh Marlowe is to be 
judged, not only as to what his powers were, but 
what they might have been had he lived to the full , 
maturity -of hia genius, are The Jem of 
Doctor Thustue, and M-im'd, IJ. Barabbas, the 
• Jew, in the first of these plays, is a monster of 
' ' .avarice and cruelty, painted with great power; 
-but in obedience, no doubt, to the popular noticm 
of Jews in his day, Marlowe has, after all, painted 
H a monster rather than a man. It has often been 
suggested that Shakespeare’s Shylock was in some 
•- , ' .degree taken from l^Iailowe’s Barabbas ; but, 
though the idea of introducing such a character 
may well have been borrowed by Shakespeare 
from Lis predecessor, the characters thems^ves 
have little in common, and are radically unlike. 
Mrnard IX, is a play of far higher nmrit. It 
contains passages showing a power ^ of pathos 
rarely equalled. But the greatest of Marlowe’s 
plays is Fmstxu. It is founded upon the same 
story as the “..Faust ” o£ Goethe ; but the treatment 
• of the story by the two poets is as different as 
might have been e-tpected in the case of the actor ’ 
of the sixteenth century and the philosopher of 
the close of the .eighteenth. . • ^ 

In Marlmve’s hands, the story is simply tlmt of 
a great scholar and man of science who, devoting 
himself io the forlndden arts of Wgio, sells his 
soul to the devil, in return for four-and-twenty 
years of enjoyment of all earthly and sensual 
pleasures ; and the interest of his play arises out of 
the tragic scenes for which the story gives occa- 
sion. The closing scene of I’austus’ life well 
illustrates Marlowe's pon’ers, 

, Jhe end of the rtwenty-four years is very near, 
and Faustus is lefc\ alone by his scholars to meet 
bis fate 

{^/la c2(k 2L' eteWR.] 

PaufituB,- 

' Kow \mt tliou but one twre hour to live, 

- AnU then thou must be dnained porpetnally 1 
Stand stil], you ever-moving spheres of Ijeaven, 

T^at time may cease, and midnight never come I 
Foir Nature's eye, rise, rise ofrun, and make 
Perpetual day, or le'tUvia hour be but 
A year, a montSi, n week, a natuml day. 

That Faustus maywjipntaMd save bis soul J 
' 0 lenie, len(e cuttUc, tioctis eipill 
• Tlie stars move sfclB, time runs, the dock will strlko, 

The devil will coroe, and Faustus must bo damned. 

Oh, in leap np to my God ! Wlio pulls me down ? 

^ See, see, wliere Ohiist's blootl streams in Uie flrmamentl 


One drop would save my soul ; half a drop. Ah, my; 
Christ 1— 

Ah 1 rend not my heart for iminlng of my Christ ! 

Yet will I call'on him. Oli, spare me, Lucifer I>- 
Where is it stow? •’Tis gone ; and see where God 
Sbmtcheth out His atm, aniTbetids His anlbl brows ! 
Houutains and liills come, come mid fhU on me, 

And hide me from'the heavy wratlt of God f 
Ko, no! 

Then will X headlong run into the eartli : 

Fmilt gape ! Oh, no, it will not harbour me I 
You stars that reigned at my nativity, 

Wiioso influence hath allott^ death and hell, 

Now draw up Fanstns, like a foggj' mist, 

Into the entroils of yon labouring cloud ; * 

That when you vomit forth into the air, 
hly limbs may issue from your smoky mouth, 

‘So tiiat my soul may but ascend to heaven ! 

I {27je«iocfcjtrt/«sfSeiay-Aeur,l , 

All, half the hour is past | ‘Twill all be past .anon, 

0 God, if Tlion wilt not have mercy on my soul— 

Yet for Christ's sake, Whose blood has ransomed me, 
Impose some end to my incessant pain ; 
let Faustus live in hell a thousand years, 

Ahundred tliousand, and at last ho saved 1 
Oh, no end is limited tedamned souls ! 

Why weit thou not a creature wanting soul ; 

Or why is this immortal Hint then hasi? 

All, Pythagoras’ metempsychosis! vei'c thathue, 

This soul should fly from roe, and Ibe changed 
Into some brutish beast I AH boasts are happy, 

For, when tJiey die, 

ThMrbouls are soon dissolved is elements ; 

But miue must hve still, to be plagued in hell. 

Curs’d be the i>aront9 that engendered thee ! 

No, Fanstua, curse thyself, curse Lucifer, 
l^at hath deprived fhee of the joys of Jieaven. 

' [The rioeH stnla ficriic.} 
Ob, It strikes, it strikes I Now, body, turn to air. 

Or Lucifer mil bear thee qmok to hell ! 

[TAunder and itj/dainj.] 
Ob, soul, be changed into httle watC9>dloi>3, 

And toll into the ocean ; ne'er be found. (£Hter denJa] 
My God, my God, look not so fleroo on me I 
Addeis and serpents, let me breathe awhile 
Ugly hell, gape not i ooroe net, LuclJtor ' 

Fll tummy hooks: ah! Hepliistophelis 1 

[Eseant devils with Faustus.] 


COMMERCIAL CORRESPOND- 
ENCE.— IV. 

IContuHKfl /ro»i p., 141.1 
FRENCH, GERMAN, AND ENGLISH. 

21.— Letter op Introduction, 

SfnttffC/ji, January 1899. 

Gentlemen (Sir), — ^We beg to introduce to you 

the bearei’, Mr, , whom we recommencT to your 

kindness. 

We at tliB same time open in youraccountacro<3it 

of £l,IM0, to which amount please furnish Mr, 

with the sums he requires upon his receipts, which 
please send us, when debiting our account for your 
payments. 
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Accept^lcforehand oar best thanks for theser* 
vices you will lender Mr. , and bclieie uatobe,'. 

Genfiemen (Sir), 

Eaithfullj yonrs, 

' V , J. Webeh ic Co. 

Mr. , London, 

A'alid for months. 

Stuttgart, lei 

Mei>sieurs (Monsieur),— Nous' prenons la Hbertc 
cVintrodulre cliez vous par Cos lignes, et de vous 
jecommander d nn nccueil obljgeant, M. . 

Nous racerSditons ohez vous pour la somme de 
£1,000 (nous disons mille livres sterling). Veulllei 
luen payer jnsqu'Acette concurrence I'argentdont 

M. aura besoin, et nous en debiter eoua enioi 

Ue SBb quittances 

Nous vous remercions d'avance de ce que voos 

70Udrez faire en favenr de M. , et de vous piions 

d'agrSer rassuinnce de notre parfaite consideration, 
„ ^ ^ , J. IVebce i: Ci«- 

M a Londres. 

Valable pour mois. 

©tiitegiitt, 4 3anuat. 1809. 

'5«r . . 

SBu edait&<n uii6 S(itien im U 0 a 6 chi 3 <c tteftr 3ci(cii 

$<UR 91. 91. tin]itfte((cn, ludc^ni nxc 2^uc fctuurit^ett 

Qildc^intig ciiilTucu nnt ton (Seiiannitn 6ei Stitien ciiicn 
Qubit '09U £1000, fcrf jii mlqnm tBctrogi €tt $(\ni SI. 9t. 
in inn itm jtuiinfqiieii @miinnn gegen Quittiingcn ausjn^tcn 
to.>n(n, uni SduleK €n iir 4 b^terc, jufammen mu icc 
i23r((i|lunsti<]ufg<(l< ffa 3^i< Riqur«ui<n- 

' Stne^migeu ®n ini iSn.ia4 uiifcrn «(tlinllt(|nn S>anl 
fill lie iSieufie neiqie €n ^ertn 91. 91 gfittgfl t(i(ten iwiKn. 

$o4‘'1*Oing<Don, 

fcr... a.ac.s.tJto,. 

®utti9 fur . . . Sllcnnte. 


22.— Letter ik RcpiiT to an Obdbb bob an 
Article which has been bold. 

' ^ Bremen, Mareh Wi, 1899. 

Messrs Smith Brothers, London. 

Gentlemen,— I regret extremely to have to inform 
you that the artiefe in question has been sold to 
Mr. Barton, of your city. Perchance you might 
come tp an nnderstanding with him. 

I have some pretty articles of a different kind (a 
list of which 1 subjoin) that m^ht possibly suit you. 
1 am, Gentlemen, 

Faithfully yours, 

J. Leuaitbb. 

, Bremen, le 18 mars, iggg. 

Messieurs Smith Freres, & Londres. 

Messieurs,— Je regrette infiniment de vous dire 
que Taiticle demand^ a vendu ik M. Barton, de 


votre ville. Pout*etre pourriez-vous entendre avec 
Ini d cet efEet, . . , , 

J’ni de jolis objets d’un autre genre (dont je vous 
envoie une liste) qui, probablemen^t, pourraient vous 
convenir. Agrfiez, Messieurs, , 

I'assuTance de ma pnrfaite consideration,, 

, J. LuarAiTRE. 

iOrcmcit, 18 fDUtj. 1899. 
■Qtiren ®tlrnlet jmilon. 

3» mriium SelfliinR mii^ ^ 3$n<n Ik'iRih 

t^eifung Ia 9 ^r tetrc|fciile Slitihl an ^mn ^nilm 
tort, otifnuft wuiit. 'Bieneii^t lutrltn @ie niit lem 
®eimniitnt ^leriiSh vitflAnltgen fcnitfli. 

Itfi^ ctnigt Dlttifd vrn ehict Aiilctcit @oitc 

(wraon nn tcifiige) nd^c 3^nm mrgh^tr* 

3. iie'maitic. 

23. — Letter op Introduction, and op Credit. 

Jlfcfs, Janvartj IStft, 1899. 
Messrs. Armand Boubot k Co., London. 

Gentlemen,— The bearer of this letter, Mo'ns. F. 
Decretelle, of this city, is one of onr oldest friends. 
He purposes visiting England, and we take^ the 
liberty of recommending him to your care. 

Should M. BeoreteUa require some funds for 
travolliug expenses, please to let him have all he 
wants to the extent of £600, taking bis draft on us 
at three days’ sight. Subjoined we send yon his 
si^iatuie. 

If yon oan in any way further the ends for which 
he lias undertaken this journey, we should feel 
greatly obliged. ' 

We are at yodr service on similar odcasions, 

^ And-remain, Gentlemen, 

Yours truly, 

Henri de la Tour and Son. 

Metz, le 15 Janvier, 1899. 
Messieurs Armand Boubot et k Londres. 

Messieurs,— Le porteur de cettc lettre, Mens. F. 
Decretelle, de cette Ville, est un de nos anciens amis. 
11 se propose de faire un voye'^e en Angleterre, et 
nous prenons la liberty de vous le recommander, ' 
En Cos od M. Decretelle aurait besoin de quelquc 
u^ent pour ses dgpenses de voyage, ayez la bontil 
de lui compter ce qu'il vous demandera, jusqu’ik 
concurrence de £500 (nous disons cinq, cents livres 
sterilng) centre sa traite sor nous (\ trois jours de 
vue. Ci-joint nous vous donnous sa signature. 

S’U vous est possible de I'alder k atteindre le but 
de eon voyage, jions vous en serions tr^recon- 
naissants. > '' 

Tonjours cl4voufodrVos ordres en pareille occasion, 
Nous vous saluons cordialement, 

Henri db la /foua et Fils. 



architecture: 


ffliCtj, 15 5«iUHar, ISftfl. 
^crrcu ?lttnatt( & C»i>., Sontoii. 

SXr lUfrl'riHjct’ ticftt 3ciIfH. ff.vSccrfttHc, m :§itr, 
tft (iiicr mtfcrer AKciIck Eremite. (5r kat'lichtljt Qn^Ianb ju 
ttfiichcK, vWb rrlaukii itir niii, 3(<tn frtuubliAcii ^uf* 
tiA^tne ju (nti?f(tten'. 

SflllJ ^'«T ®«tcleUf flififrijcftfr trtfirftH fu weHfu 
i^iit Kldt( I)ij jiir €uiiimc vpii £500 ^rgm 

{fine iintttc aitf ittti!, trcl 3i(i<t. llntdiflclicub {tntcii 
3i( fciiic llnttifc^cifc. 

SQtr mlrtcn S&itcn fck vcrCimkn feiti. tvenn 6tc t«n 
C'rn.innttK }iir Grni^ung til toiKr Sleife kfiutlTidr 

feiti ivcUtpH, mil {KHtit tvit tiniVre S>Kiik I'd tiHiIitkn 
O'rftatn^'filrii gttn ju 3B«t a.'frnliniji 3 . 

•{^ciiri tc (.1 ?piir »iil 3iM^n. 


on St. Elicimo. 


23,— Li:TTcn ACKX0\VM:ncisG Receipt axd 

ADVISIXG PAYMEKT OP UtEtS. 

Iji/ms, October 7fli, 189S. 
Messrs. Rcilton, Son.” k Co., Rnulford. 

Dear Sirs,— ^Ve duly received your favour of the 
3rd jnst. covorlnir 

fr. 200 wr 12th iiist,*! 

„ 300 .. Ifilli 

„ 1,200 „ 17th 

.,4,000 „ 1‘lth 

,, 3(3 „ IStli „ on Vienna. 

2,108 Hth onGreuohle. 

^vitli wliicli wii .”1111(1 do the needful, placing llie 
anioiints to your credit under advice. 

, I’loa.”0 lake note ihal tlic following bills have 
been duly paid ^ 

fr. 700 „ 25th ultimo I 
„ 300 28tli „ * on Grenoble. 

2,onn ,. ;!i5t „ J 

„ 5, 00(1 „ ai.st „ ' on St. Etienne, 

which amounts wo have placed to your credit. 

Relieve us, dear Sir.”, 

Your,” tnily. 

M, DEHTnou & Co. 

Ijf/otu 7c 7 flc/r»6rc. IS08. 
^•ro.s.sicurs Rcilton Fils & C«®, d Jlnidford. 

Chers Mc?.sieurs,— Xous sivons bicii rc^u votre 
hoiiorfic du 3, couvranl 


fr. 


200 
300 
1,200 
4.01K) 
373 
2. ICS 


an 12 cf. 

M IS I . 

i» IT ,> 

,r 10 „ 
ti 15 „ 

H „ 


stir Si. fclieime. 

fiur Vienna. 

.”»r Cfrcnoble. . 


donl nous soignerons Ic nCccssairo volte crtkllt 
.ions avLs, 

Veuillcs! prendre note rfno Ics traite.s suivantes 
ont C'tc'dOincnl payee.? : 
tr. 70() iiu 


300 


28 


r 


: 109 

. fr. 2,000 au 31 dernier sur Grenoble. i 
„ o,000 „ 31 „ sur St. /iltieimc. 

dont nous avons pa'?s6 les montants tl votre c^dit. 
Agr^pz, cUers Messieurs, 

nos salutations distingu6cs, 

M. Beutkou k C'K- 


, S^oa, 7 jDctot'cr, 1898. 
^thtii flidllwi ‘©e^itc & Gp., flJrrttfprt. 

4£tt emr9n«jpii 3^1* (Dcc^rtcj vont 3 riirr. mit folgctitcn 
: 

f«. 200 V« 12 (iirr.-j 

" 1 I 17 ' i ‘**'1 

I - liooo !! 19 j 

„ V 375 n 15 „ SSipH. 

H 3,108 R 14 n „ O^renpHe. 

tppinU iirir IaS 91pt(iige ttf^tgen tveittii, iinl tvntcii 
‘Ste f.|. uiitrr ?lufgak hifur (dcmtcit. 


Vftf. futgtMt t\n> 

gegangm ; 

it. 700 ptr 23 iiltP. ] 

R 300 . 28 ff [ fluf ©ifUPtO. 

' , 2.000 R 31 » J 

n 5.000 » 31 R M St. Gtitiiiir. 

iPfW^c U'ir 3knu Grnfe gutgcbrcicl;i (mIwh. 

9)1. !8pk(iPit j; Ga 


AKCHITECTURK-VIL 

(f'DiitiHiint /mi ji, 1411.} 

TUB nOMAS'ESQL'B STYLE. 

It becomes necc.s«iry now to retrace our steps to 
tlic fourth century In order to follow the early 
devclo]u«enl- of the Romanesque style. 

The term Roinane.''qHO *’ is t lie broad title ^ven 
to ail those forms of Chiistinn architecture in the ' 
tt'cst of Europe in which the round arch and the 
plain and intersected barrel vaults form the chief 
dlstinctivo features. The archaic period of the 
i.tyle comiuoucc.s with Rome, and tlie class of 
structure adopted i.s that on wliicli Constantino 
luLscd his earlier cimrehes— viz., the Roman basilica 
—but with those important differences; first, the 
tnidition of .building still existed in Rome of n de- 
fused kind but retaining the tradition of the old 
style ; secondly, the early Christians could citlier 
appropriate the ancient Roman buildings, or, pull- 
ing them down, could use up their old materials 
a.** well as those of humorous other buildings no 
longer rcquirc<l. The plan of the basilica was 
adopted, not because there were disused buildings 
of that class to make use of, but because it (the 
phui) was the most conronient for the serrices of 
the new religion. The great central aisle or nave 
served for the male worshippers, the women being 
placed in the aisles or in the galleries on an upper 
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sixaty over them; the cross aisles at colonnades assist in carrying the roof. This was, therefor^ 
between the nave and the apse were omitted and Urn plan of the new Christian church. As 
their place was taken hy an immense arch (ipat- i^ds nientalism, of about lifty churches in Rome 



Fig. 24 -Wouis Caibedru. (J’>b« a Pluletnijh ^ frtffc aioi Oo., Utipik} 


ing into the nave; the apse In which the wmt 
of jnstice held its sittings was admirably suited 
for the altar and for the bishops and ptiesfo, 
and dl that was cecessaiy was to raise the Boor 
of this apse, so that the altar and the ceremrsdee 
of the obuicb could be seen well from the fartbsT 
ends of the nave and aisles. The first ba^can 
church built, now destroyed, was that of St 
Peter, the altar of which was uoder the dome 
of the present cathedral, commenced in the 
middle of the fifteenth century 'Kiis church 
consisted of an entrance porch, an atrium sur- 
ronnded, by a colonnade with a fountain in the 
centre for ablntions (the origm of the b<dy-vratcr 
stoup inside Roman ^tholic churches), a naithex 
or vestibule for penitenU, a nave with dontde aisles 
on each side, a transept to ^ve more space for 
clergy and for additional oltars, and an apse wifli 
a screen of twelve columns, A similar pl^ yr iri? 
in the church of St. Paul outside the wnfls of 
Hfflne, eveept that the transept, being of unusual 
width, is divided by a wall of piers and columns to 


ten have tbmr altars at the east end of the church, 
the others at the west end, so that in tliit respect 
the latter followed the tradition of the earlier 
churches erected in the East by Constantine and 
bis Mowers. 

Majqr of these early churches wore built with 
moteriols taken from other buildings, end there-' 
fme, virtually, there could be no great develop- 
ment of style. After a time, the’ columns which 
s^aiated the nave from the aisles, instead of 
aoj^witiog architraves, coiried arches on which 
the wall above wns built. The church of St. 
Cacmenl, foimc, is an excellent example ; it retains 
still its akium, and there are galleries along the 
aisH both separated from the nave by arches 
carried on columns ; the light being admitted to 
the riiutoh through clerestory windows in the wall 
above. All of these churches were roofed in 
timber, exrapkng the apse, which was covered with 
a hemUpbcdcal vault, the sofEt of which was 
decorated wltii figures all on gold backgrounds 
in mosaic, a type of decoiation brought from 
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France, ire M oorselv'es in tiie jxesence d 
rarying conations, onii^ to the fact that op to tbe 
thirteenth ecntcry that cormttj was iBnded hto a 
number of provinces, rendering thdr aii^iame to 
differ&t chiefs, with cnstoms and with iDfloenees b 
most cases estiiely contrasting one with the other. 
In the prorisce of Aqnit^ne itt instance, owii^ to 
the settiement of a colony d Gre^ and Ten^iaiis 
towards tbe end .of the tentli ceattuy at lamcges, 
we And at St. Front, Per%iienx,alteftc^ rebned fo, 
a chnroh built in initacion of St. at Tenice, 
iritli fire domes 'covering its nan, tiansqit,'aiid 
eh<»r. TheMoehcecfttocxottcfeatiireUfoiind ' 
throughout 'the province, and emseqocntfy the • 
chuTches there, and which wera sobseqneatly birilt 
m the eleventh, twelfth, eM tbrtoeaft centniies, 
are modilied in their plac ; and we find a series 
churches without aisles, but with thtec-bays to the 
nave, which, with the transept and choir, gives in i 
phm the form of a Latiij cross iostad of the Gte^ 
I'toss of St. IOitVs and Si Front Fcrtbei north, 
in the Aegiovine province, a similar plan is twined, 
l.e., withnut aisles ; but instcadof the dome. we find 
({luidripartlte Minlts risbg so bi^ at tbe mwn 
tlint weie it net for the diagonal ribs they nright be 
talten for domical forms (tbe Trimtfi at An^).-. 
The infiaence of the dome is 't^n fonnd b Bar* 
gandy-treated, however, in-anventtiely diSerent 
way— as lat Le Paj'^n-Veby, where tbe nave is . 
vaulted with ootagosal domes all with riba 

The greatest charch of the piovtdee of Boigtmdy 
was the abbey church of Ciuny, now destroyed. If. 
was 580 feetloi^, a'greaterdioeorian tiian ai^ 
other French church, and had a nartbes; ante* - 
chapel, nave, and double aisles, principal transept' 
with eastern chapels, & chok with eastm Uansept, , 
enstern chapels, and -a. diovei that it to 
group of live chapels at the east end, an anange* 
Dent to which we shall refer a^n when we come 
to rile great 'Gotliic cathedrals of Frinwe. The 
chmehes of Notre-Dame-du-Port at CUnnont, and 
.those of Issoirc, Brioude, and 'otbeis mAnvetgne, 
are lemarlable for tbe external decnatim applied 
to them by the use of lava ol.diSaent cokwrs, 
which ore employed in geon^cnl patterns as a 
wall decoration. 

The proi'ince which possesses the greatest in- 
terest, howevw, so far as we arc omcetDed, is that 
of Sormandy, from which oai own Nomm style 
was derived, having been btrodneed (at all events 
in its extended d^lopment, fw its infinaoe had 
previously been felt) bj WlBiaa tbe Conquow, 
Tl« great abbey churcdies windi he bifilt at 
Cnen, the church of St. Stephen, known- as the 
Abbaye-aux-Hommes, and La 'Wifitfi, or the Ab* 
bsye-aus-Dames (Fig. 25), bring ri* two types oa 


wbicbmostof cutEd|M arcbitectutewas founded,' 
'mrii catain distincUoos to which we shall draw 
attention. IHie eailier portion of th^echucch of SC. 
Step&a, founded in lOM, has been replaced by the 
Goride chnr of the thirteenth century, but the 
weri. ftmt, tbe nave, aisles, and' transept dote 
between lOTA-lOSS, It is probable that the neve 



yi{ptn— Tss Tower, Saru Bwm> Cudrcu - 


wjis, as is our .cathedrals of Peterborough aud'Ely, 
originally covered with a timljer roof, and .that in 
riratwelWicentniy this ws? rqilaced by the vault ' 
wMdi still exists. The hays of the nave were 
o^^Uy square with four diegonal 'ribs, inta> 
mediate ribs were then added which consritntod 
the sKCpfftite vault already described. 

fcssii^ now over to England, the term Snson is 
pv«i to ell those church buUdii^ which were 
erected in &eat Britain prior to about the middle 
of the dmnth century. They are distinguished 
17 the rudeness of tiieir huUdiog, by the con* , 
ptiuctiCTi of rim quoins and angles of the-walls 
with what is known as long and ehort work, which, 
conasts large horiuntal courses of stone of . 
shallow depth alternating with high upright blocks ’ 
placed at the angles; we find also an attempted 
inubrion of Roman or Lomban^ arcades and, 
shafts covafing the wall surface and of Ecman ' 
holmtetsinriiewindtws. TlietowerofEarls Barton 
church may be taken as a typical example (Pig. 27). ' 





THS HSW FOPULAB SDUOATOB 




nifTiif is the root of the verb iiafnpim, I im 
Kitncu. The form m the textr^omdj, 

—is the third person angnlor, first iini^ sob* 
janctlve; itsitiimt (root rftmr, ‘(mt. i/oitA), 
the tliird person plural, first ooidst, EvlqonetiTe, 
flam iriTTt^, / idiKe. 

9. <}MrI(4i (root ^fis, tiio third 

icrson HngoIiiT, indicativo mood, peeent tense, of 
ho tRiDsltiTC Tcrb 1 iimi ligkt tn, I 
'ulijltm. he leorgniscd as Ute 

participle present of the verb ffxv^ eipbiDed 
in Terse 7. 

10. 'Etiw is much like onr Eaglidi vod bm. 
'fhe I IS the syllabic augment, is tbc not of 
tiie verb, and iy\iu is the third person dngolar of 
the second aorist indientin nedvt^ hm. 

ffOnaATIOH OP TCN3M OP ppm IK •». 

Votbs in •* are divided into tvo classes, ACtatd* 
ing to their chamotoristicB (that is, the sitme of 
tlie letter immediately preceding the ••of Qie first 
person singular). These classes are— 

(1) Pm Veth whoso charactcrtstic is a vewd. 

Pure verbs aie isrtbor dirided into trio 
dmeions : 

(s) Tht Vnmtmki, whose tharacterisUo is 
nny vowel oxeegt «, *,», Ilmt; 

/fidsfte. 

(2) Tht Csitraetcd, whoso tiian^eiislie is 
either a or < or again •, as ;— I 
hamir; 
hire. 

(2) Iinpm Ferhi, whoso diaiacferisUc it a eon- 

sonant. Impure verbs are dhlded into two 
divisions; 

(a) ilfirfs Terk, whose chniacteristtc h one of 
the uiue mutes, f, t, t. ft 7. «. f, x, #. 

/ Itave; 

Tfie-ot, Iftrtmle. 

(2) i«2iii(2T4r2a,wliosecharacteriseci8oDeof 

the liquids, h, n, f, f, is:-wtyix\-m, J 
ammcii fth fv : 

^Silp-ti, I eompt. 

FOBMATIOK OP TEE TEBBE8 OP MB VBBBSPTOB. 

In pure verbs, the cwtracted as wdl ns the 
inmontracted, the tenie*endinf in genaal con* 
nods itself with the uncliiuiggd ebaiactetisUcs; 
as Ati*| x2-ffw, PurevorbefoDBoogect^; 

but tmly first, teases ; the perfect they form wiUi 
•« (■(«), the future and fie awist iritb -a and *9 
(■OB, *00, -eiise^Bet). ThepBrevabi.howem', 
are subject to tiiis regular change: tiie ebort vwd 


of the present and,tiie imperfeot, in uacontrncted 
as vcH as contracted verbs, is lengthened in the 
other tenses. Wc speak first of 

THE UKCOUmCTED. 

7 into i,' fin vexed vith; f. 
a. i-iihi-ea- 

Cinto i, (itMt'-Ki, J.2(itder; f. vb\S’-ob,q. Ke*i{i2AS*rt. 
IHE TESspg OP KBAIfai, rtinder. 

Aetlfe, , 

Present (•Ai(**i, imperf. f-rd-Xi-av, — O. 

Future U'Xi'>(U),laori2*i;c2x{Nra,iaLKMXBS'ii,-'ii. 
Forfed xi* 0 (iXv*sa, plup. f*KO-K«Xii'KC, — C. 

Jiliidk. ■ • 

Present naxt'-a^, imperf. f*KBX{-^ca, — 0 . ' 

Fotne K«Xv'*n^, aor. —i. 

Pfffcct M**^£.;iai, perf. fnt. ifs*)t»X5'*osfui, plap. 
f*«*«BXiJ'*;tev, — e. 


CoBtmy to the rale, several pure vorl* retain 
the short cbamctcristio vowel dther in all the 
tsn«8 or in some of them. These verbs take a 
r in tte perfect wid pluperfect middle or paswvc, 
as wdl as in the fiiM ocrist and futore passive } 
alsointlwlrmbaladjoctivos. This peculiarity is 
observed by seveml other verbs, wbicli either have 
a loeg vowd in tlie root, or IcngUien in tlio tenses 
a^vo»dmtbereot,ft8;-irt^»,H«iv; iniv, 
ImnJIrej iptiejireahiiipieects sp#2w,I(ffls2/ 
'fasB, I tnd ; o«/». 1 that ; nktin, I temovd ; 
X(2cA7ahw; bXjIb, JsIhJ; mfni/iBwiapainst; 
Xfia, 1 tmar. This fact is indicated thus— pass, 
wirii 9:— 

Xyfii, / i/rsy, fnt, xpl* ok, aor. inf, xy(eai ‘ 

pass, with O’. But, 

Xffm, I nti, iHieinC, fo{. xpfn, nor. inf. 

Xo^ow.Mr.aid.^xyioBAU*’; pert pass, Wxytir- 

pv \ inf. Mxpriu ; 1 aor. Ixpfofijv, verb. .udj. 
Xftrrk^ 

’Mftt,Icm 2 >Iete.hl M'n, aor. 5y|l«,inf. irtfoai ; 
FaE8.«1thr. 

draft, fat, BylffB, nor. ^js, ^ir^riv, 
pmwilhff. 

Mfak / dose the eyes), fat, pi/n, nor. ftitw, ' 

pert fUfKit, I (tffl efsred, I an sikst. • 

Orffis le^ttbst. vrC’oB, aor. ^rrtin ; pass, witli r. 

The Mowing dissyllnbio verbs in -vb lengthen 
tbo cbmcteristic rowel in the future notiro and 
middle, the third future, nnd>thB aorist active and ' 
middle; and i2oi also in the perfect and pluperfect 
aebn; bat in die perfect and'pluperfeot actire 
(eaeptWw) and middle, or pi^ivc, and in the 


J^rabs, 

Aorist f««xi'.9ey, ^nt. itBXii-S^/iei, — C, 
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VO^rCL COXTRA.CTIOSS. 


0+ s =i 

« + t = el. 

e 4- e =ov. 

0 + i| 

e + ti = ti. 

0 + e =: ofc. 

0+ ij 

6 + n =fl' 

0 4* onar on. 

a -h SI =: 9 

* + p = p- 

04-0 ^ti. 

a 4* 0 ~ <v. 

f ■{- 0 =011. 

0 4- n =»• 

a + w = «. 

e 4- Bv^ov. 

0 4- p =01. 

a + 00 = tt. 

( 4- w =; 0. 

0 4* OI = IM. 

a + 01 := y. 

e 4- oi = 01. 

0 4- « = «(«» 


in the infin.). 

From this tabulM view it will easily be seen how 
to resolve the contracted forms into the tincwi- 
traoted. In order to do 80 ,we have only to reverse 
the process. 

By consulting the table, you will find that the 
double vowels and diphthongs have each several 
values, Accordingly, when yon meet with », so 
as to give you an idea that it is a contaraeted 
form, yon know that its elements must be fonnd 
In the list of its equivalents just given. The same 
may be said o! ou and oi. < 

The contracted verbs agree with thetncontiacted 
verbs in this-namcly, that generally the charac- 
teristio Toot*vowel of the present and imperfect is 
lengthened in the other tenses. Thus we cbange~- 

e into 111 as f iXc<a, I Im ' fut 
0 „ « „ futii-hiylletfoThih 
S „ 1) II rtpil'*ip, T honour „ nfc^rw. 

3 „ i „ iil’V, I dllon „ iS‘Va). 

This lengthening into « takes place when the 
vowel is preceded by «, i, or p, as 


’Ea'«, 1 suffer fat. ^a'<r», 

2101 . d'dOB. 

MfiSii'o, J spulc 

fut. /(H3id'*o«pKn. 

'AAdS •», I strih, thresh 

„ nAod'*o'«. 

'AKpo3'-o/ioi, I hear 

„ dKpoa'*a'opai. 

The following, with some others, take n instead 
of a — 

’E7yoa'-0, IpUdse ' 

fut. 

Go5'-0, 1 shout Hie an ox 


Tipi'-w, I utter an meular respnse „ 


ObservethalXotStfi/nw/i, forms from the simpler 
verb \6u the middle present Xovrei, Xoj/tem, Aw, 
AovitOm, the imperfect ^Aov^)ii', (Atv, diovro, etc. 
The other parts are regularly formed from Ao^ 

An example of the way in which contracted verbs 
are conjugated is subjoined below. This should be 
carefully committed to memory exactly as it is given 
here:~ 

T(;(c(», Tijuu ; n^Rci!, T<^5 ; njuftnu’, 

‘rilMTOV, Tl^lifTOV, TIIMTOV, Tl/ldo^UfJl, f ; 

TinitTe, ti,uSt6; Ti/iiovat, rifiSiai. 

'IinioHat,7tiiMnai', rijua/irfici), n/iilcrSw; fuctsUSar, 


fvetoieSuv, ^Aeintm, ^lAov/tri'or; ^fiAei{;U(9a, 
iTinitffie, iTi^itirds; d^iA^om,- c^i- 

Afiv(>re,ctc. 

KEV TO EXERCISES. • 

.Ex.'SS.— 1. ‘flie enemy on making an expedition against 
our 1 We wiit consult tespeehng llie sardy'uf tlie . ' 
eitixeos. 3. Hie fnUier told me tliat lie would go. 4. Tlic 
Ondm nude an esjiedltion against tke Persinns 6. Ect ns ' 
'Test,Dixftieads. 0. Consult wUlbafbie action. 7. All wish 
to hoaom'. A Tlie'fatlier will go wlicirlie has rested., ' 
9. The gales will have been shut by night la If suuli a man 
attends to tlie constitution, it will liarc been wvU cared Ibr ' 

(omnftedfihoBt), 

Ex. SS.~1. Ilcraiiei'esftat. 2. Ile^vrediroiTU. i, IIc^dvr!. 
nm. 4.‘0orptiwye;e*irl>i|i'8dAii’irBp»R(Tat. ILOieipaT- 
i|yoiwfip’«eAu'em)prdaai>n. 6. Iloprirmn d rrpatijyic fid 
np- •dtu'. 7. Bf^iUnin^iifSs fffpl ijr mnipiar mpfdes. 

1 Bgidkedemt opt ins evs v«ni]p>K. 9. Ilfpc i^s tSv nXinir 
mr^tf^ovXfvmo. 10. 'EsnuiravTS. 11. nciraveemi. 12.^ 

'Q tso avdpiaiiv tffauffaeOi]v. IS, Ilsvffd|u9a, w ^iAsl 14. Ot ' 
^(XMsapcwmi. 

Ex. 81—1. Hector was slain by Achilles. S. The tiro 
broUiets were, educated by the same teacher, a.llauy 
demoeiaeus we» destroj-ed by tlie usurpers. 4. Grat fear 
possessos the citixens lest the treaty should be broken by tin* 
enesny. & Would that all yuuths'were weU educated. 0. 
Death to thee (ie lliou sinin), ^bon villain.- 7. T^9 soldten _ > 
aresaldtoluvemarthedintoliieenmny'sland. 6. tlieencmy, 
hanngbr^n the treaty, are ^ing to W agunst us (lit. an . 
brhigu; war apafait), The robbff shall be slain. 

Ex. ©.-L CDrrvOortwai. 2, ’Wei'fv’hiw. 8. 

4. All* o^artMo >^DMvAin|>’. 8. IIoAAol aidptmei 
onroi. 6. Daidfv9iim|»t. 7. Daid<ii8>|nTai. , 8. IlBt{e»8i)aD>- ' 
fifla. & RoidcvdfmdoK 10. jmdnIA)r. 11. 'H troAiwIa 
iwrri^^V. 12. 'll mAinfa uniAvftfetni. ' lA 'B , 

(crcAdOs-* 14. Al owtijw saraAvOpaorrai. 18. Tur avi’0i]aei’ 
Mmw «i coAtrai i^oitvOeni’. 1C 0! Anaral e^orti'CtirH’. 

17. 01 AuVTai ^DKvCevBi Adyertai. 16, IH {cpaspana Kan* 
Avd^m. 

Ex.se,— Llnassettingupright. 2,IvrosplAylngdnmki!n 
pranks. A I made a disturbance. C.Itiavesetupright. 5.1 
wussamng. &1 was living. 7. 1 woa supporting. A I was 
namting. A I bavebmll. 10. 1 via throwing, 11. I wns 
leading. 12. lharehoped. 13. 1 have entreatei 14.11iave 
nssotiated. 18. 1 hove lamented; lA 1 was pmying. 17. 1 
spent 18 1 was following. 19. 1 had founded. 20. 1 liod 
taken. 31. It has been dug. 22. 1 was costing away,, 23. 1 
was jwepanng. 24. 1.was in a slate of displeasure.' 35. 1 liave 
been 3 bouebetor. 20..Ikreiismt<d. 


■ POLmCAl ECONOMY.-III. ' 

(CoRtl7Hied/nniip.l49.) 

LAAT), LABOUR, AND CAPITAL. 

THE requisites of production, ns we have, said,' 
may rooghly be divjded'into Land, Labonri and 
Capital Laboni directs the forces of nature and 
wmIb 4iD the material supplied by nature, with 
tools and appliances supplied by wealth saved 
from consumption and stored u^ to assist in future 
production. The raw maferio^ which is worked 
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Tlic 1 illajQ becomes the manor, 'with " free temrots" 
wlio are sappoaed to render service in war and con- 
tribute towards the expenses of warfare ; ■' base ** or 
lower-class tenants, who cultivate land which is 
^supposed to be the lord's, (though' bj usage th^ 
also acquire some rigbts in it,) and paying rent in 
prorTiico, monoy.orscn'iccsforlt; andaIoTd,with 
the duty of governing and protecting the village, 
who, by way of recompense, is part owner of the 
base tenant's land and has certain rights— spcdal 
rights of hunting for instance— in the iaasH, and 
otlicT common land. And, in many cases, whole 
villages of serfs seem to have been formed 1^ lords, 

' with the same sort of systcDi of cultivaiioi^ as in 
tlic free villages. 

Tlic nearest approaches to this type of village now 
are in Eusria. The "emancipation of theserb” 
in 18G0 consisted snbstantialiy in freeing the 
Ijcasantry— who imd become Tory much subjected 
to the lords— from loany of their dues and serrices 
to them, bnt giving part of the land they had hiUmrto 
enjoyed entirely to the lonls by way compensn- 
lion. But in most cases the cotnmnnal system 
broke up much earlier. In England we And first 
that the lord generally did not treat with the body 
of villagers, but witli the rilkgcrs as individnols 
(It is not quite clear why), so that tlio comimnial 
bond soon disappeared ; next that tlie introdnetion 
of new crops made the old rules about lotatioo 
very inoonvcnicni, and that from .about 1300 
onwards the keeping of slieep was mucli moro 
.-idvantngeoue tiiau gtnin-growing. Now sheep- 
farming is most profitably carried on by largo 
owners Thus the lord's interest was to make his 
own share of the land as large as possible and then 
to lot It to shcep-facmers. Besides, ilm growth of 
mannfnotiirc gave some of tlie displaced peasantry 
work olscwliorc. Thus, cspcoially after the Black 
Death, nnd in tlie reigns of Henry 'VIL and 
Ilenry 'VIII., the hin^ in many parts of Bngjand 
passed from the possession of the labourers. Large 
laudloids, arose and the old village community 
' broke up But traces of tho old coiunimi fidd 
system are still frequciitly found in England. 

In otbcT cases again, the peasantry stayed on 
the land, with fixity of tenure, but burdenod 
by ^pressive dues to tho lords, as in Franco and 
Pmssio. These dnes were abolished jn France at 
the fust Bcvolntion, and jnueb confiscated land 
was sold in small lots. Honce, Franco is cbielly a 
cnnntr}' of peasant proprietors. In Prussia much 
(lie same cllect was produced by peaceful means 
■by tlie reforms of Stein nnd Hardonberg oarlyin 
iliU century. , In South Germany nnd Switscrland, 
and it is said in some parts of Italy, there ore still 
plenty of traces of the rillagc community : aviliage 


win own lands, and sometimes pay all its expcnscB 
bnt of the rent and divide the surpl-is' among 
the viBi^rs, and the rules about the .use of tlie 
eomnum pasture and wood still smvivc in various 
comifiioated forms ; but the arable land 1ms always, 
become private property.* 

In dany ports of Europe that once were Boman 
another s^tem of land tenure prevails.. Under the 
Homan Empire large landowners often pteferrod to 
live in Hmno.nnd let tiieir estates to tcnhnts, or 
leave than in oliarge of slaves. Probably the 
tenants g(^ in arrears with their rents and into 
disirtas, nnd the slaves had to be allowed a 
good deal of liberty and a share in the produce to 
get them to work well. So the two classes became 
very like CiVch other, and by the fourth century . 
AJD. we find the land was often cultiv,atcd by 
(vtori, literally “peasants,” who were not 'free 
to leave. Uidr land, but Imd fixity of tenure so 
long aq t&y paid a certain portion of the produce 
to the landowner. Gxadnally of course as time ' 
went on they bbeame free men, but tho system of 
payingaproduce rent lasted on,aDd such tenants arc . 
often found in Sonthem France nnd Northern Italy. 
Fhmi Larin words which m-ay be paraphrased as 
"pensantewho go halves," they are called mctnyoiy, 
or “haJveK," though tlie rent’ they pay is sometimes .^ 
two-thirds o! tbo produce.. 

That this Is a very natural form of tenuro Is clear 
from the foot that it has ariBon independently in 
parts of tbo United States, where it is known as 
“fanning on BbarcB.”* 

These forms of landboldiiig ere important his- 
tmicalfy, hot nobody would seriously propose to 
restore them now. In the village community even 
nti(sbest,tbostrfo of the industrious man might 
be thickly sown witli the seeds of the weeds his idle 
neighbour neglected to pull up ; \ll>c holdings were 
much dividofi ; tlioro was immense waste of lauil 
in Uk boundaries between tiiem, nnd traditional' 
customs intcrferc<l with tmy improvement in agrictil- 
tnre. And all forms of produce rent are imsnlic- 
foctorj ; ibo tenant finds them pcculmrly irritaring, 
and can often clieat. Besides, ncitlicr landlord 
nor tenant has enough indneemewt to spend any- 
thing on riio place, beuauso neither will-get all Hie 
produce of wiiat he spends. 

■IVe have said enough to show how unlike tlio ■ 
trulbuthe ossumprion of-political uoonomy, that 

*8oiDe«ritcR ttiluk tlmi tli(> mnnni' ot mcilln'YiiI Guiopo 
dcnTiyl l-i sbvcUfiv Pihii IIjaI of tlic Somnn estate (fiiUi'it 
<Hn«). 'but Mltagn cniiininiiitiva ot tiio Kcnwal ciiaiachr 
■Mchnttbnre lw*c I>rni fnuiiil i>tiHan.V|iartaort]ie>vur](l, 
vithuhidi the lOiUuiiia ruiiIiIiia\y]iaiI.iuitIiiiigtuU(i. Our 
dfWpbmi, UienTwr, n<ay tii- taken i» n roueli acconut «( 

, tlKcnitfCbtoryoftiiuduiliiTniiurty IiieNWral. 
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The ptogresB[\'e division o2 labour as socie^ 
fidvances is now seen to be a ease of a process 
which is foond through all d^aitments of the 
animal and vegetable world. The lowest aidmals 
have few sepai^ organs, and (oe part will do dm 
work of another. ThecominonlQdia,it!ssaid,in^ 
be tuned inside ont, and the fbmer ont^e wiU 
do the work of tbe stomach neaify as well as the 
inside did. As we iook graduaii; bigber in the scale 
of animal life we find better and mote cenUalbed 
organisation combined mth ]sc^iessive qcualisa. 
tion of parts. 'Thelowcst animals often “iffiqiagate 
bj fission"; a part breaks oS and becooKS a new 
animal, and the parts are <rften Tcrf independent ; 
sometimes each liash ^lecial heart and drenlatiiig 
system of its own; bat we ail know that a vei; 
slight injur/ to the great ocntral organs d the 
higher animais— tbe hi^, heart, lings, u stotnnoh 
— ma/ anse disorder thnmghoot the qrstem and 
even death. 

Societies are teodiog to be specialised and eom- 
iuned mneh in the same war as the airimal ogainsn 
during its dercbpineat from lower to higher 
stages. This is true in tbe mbitirepnoesuset 
the aociet/, the prodcotion of its wealth or means 
of life, as well os in its general and pcAtical hi^ 
toTj. Along with tiie spednlisatiia goes combina. 
tioa and increased mutual depadesce parts. 
These two processes together are nmetima called 
by economists " Complex co^opentioo of laboar,” 
of which the division of labonr is ooe aeixict. 

Tfaefdwf of tbe economist ieaeoeic^iriudshaU 
cot'ec the whole world, in wliioh eteh part shall be 
in olose relations with tbe rest, each coonti/ and 
each man sliall produce what th^ are best fitted 
to produoe, and all countries sbaH fted/ ucohange 
go^s with each other. FoUticalaodotherptaetjcal 
difficulties will for yeare, perhaps centuries, pievwt 
this ideal from being realised. None the to it b 
to be kept before us as that after wUeb we aro 
(as a rule) to strive. 

That workmen may work at all, bowever, there 
muet be enough goods in existence to provide them 
with tools, and with a maintenance wMle tb^ ate 
at work. And this store of goods is oj^ntal Tbs 
word' cnpital means "things oonnted by the 
head," and was firet applied to tbe ocroa used 
for ploughing. In fact it is tbe same word as 
“cattle.” The tom is now .-^qidiod to oil tlic 
maoMnery, tools, ammnls, etc, wUch aesist in 
production, either directly, or indirectly through 
transport, as a rulwi^ and its ndling stodr do, or 
a stenmei which brings foreign oora to be converted 
into flour. And it is also a^ed to the maiiiteit- 
mice of labourcis, the food and drtiung whiA are 
puTcIuised with the wages wUeh tiidi oaph^ 


pays them. These wages are sometimes said to be 
“paid out of capital” ; it is more correct to say 
that in the case of “productive labemicts” 
{h(7 ore advanced out of ca^tal, because thr 
amount of wages the employer can 'aSoid to give' 
po^ depends on what he is likely to make hy the 
Kite of tim goods produced. Thus in some trades 
tbe men will get towages when business is dull 
and they arc “.working fm stock ” than when they 
arewoii^to fill an order, beoanse the employer 
may have io Wfdt a long time before he sdls bis 
stock, and prices may go down before he does soi 
The accnmulation of capital is one of the most 
sUildog contnsts between a savage and a civil* 
ised state. A tnbe of savages— Australians cr 
American Indians— is really never very for 
from starvation. If tbe hnnteis ^ a few times, , 
bod becomes scarce at once. And, indeed, though 
there are times when it is so plentiful .tliat the 
savage gorges himself till he con bar^y move, 
yet taking one day with anotlmr it is permanently 
sauce— » sciwee that many savage tribes habitu* 
ally destroy many of tbeir female children, so as, 
not to have too many "useless months," Even in 
a ctviUsed state like tbe Greek cities of Asia 
iGiKir, seven centuries before the Christian era, 
where the inhabitants lived in walled towns, liaS 
Canfields, vineyards, end oliveyerds, used crined 
money, and owned slaves, end had plenty ofwealth 
of various Buds, one of tbeir poelr described' the^ 
SI “ the time when ail is blooming, but there’ 
is not enough to snt,” Just before harvest, in fact, 
tiiere wne always a short supply of food, and a bad 
season meant not merely dear breed, but actual. 
Offline ia rich as well as poor. 


APPLIED BE0HAMCS.-X1 • ' 

{^(iniEnl >011 f. ISil 

F0MI8. MAB8, AH® YBLOCnT-UHTFORM ACCBLEW* 
TICK - MOilfctTUJt AKB KINETIC EiBltC\- 
EKAMPIES. 

If the preceding lessons we have kept in view 
mnnly the practical airpUcatim of the varions 
laws. The student may not, however, care to seek 
dwwhete foi tbe treatment of what may be re- 
garded as more purely theoietic&I parts of tho 
sabject, and knee in this lesson we intend.to dis- 
cues some of the most important of the lows of 
dymmiR. It is usual to tok one foot as the unit 
of lengtii, and one second as tbe unit of time. 

■ VAdip is rate of motion, and if uniform— in 
whi^ case equal distenoea ore passed over in equal 
iutenwls of time— it is measured by the distance 
passed over in one second. 
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iwistast; and hence iicueletatloii is pnpiitaoiiai 



We'liave now only to tiuMse snob units u 
ektU make this proportion staple eqmif^. 

There are three sjitenu of units, ai^ one of oMck 
will do this. 

In the C,G.8, (centimetre, gramme, second) 
hysfem the nnit of length is one metie— ^wot 
39'37 inches— the nnit of mass is one gnimnc, 
whidi represents the mass tf one colno centunebe 
of distilled water at the tempeiatsrc of C, and 
the nnit of force is one or Umt foroewbitk 
netixg tn one fftaime /or one Moad feurala a 
tgleeity iff m etnlimtHpetttmi. 

This ^stem is very scientifioallj arranged as 
regards the connection betwe^ its varknu units, 
and the decimal system being employed, sudi 
operations as multiplication or dhision are rendend 
extremely easy. It hue the great practical disad* 
vantage that Ifs nnits of force and mam are iooon' 
veoiently small, and hence ordinary forces vitii 
whiiA practical men ha«-c to deal leqaite to be 
osptessk by very large numbers. 

In the British Absotnto System (he nnit of length 
is one foot, the nnit of mast is one poo&d,«i{idti>e unit 
of fone is ene jiovnial, orthatfocoo irtricb acting on 
ORQ pound for one second generates a v^ty of one 
foot per second. Icthissystomthemutofforoeis 
Hbout ^ of the force with which the oaHh atbacto 
one poQsd'weight, and however eieellent and smea* 
tide the system may be, practical men find the 
nnit of force a Uttie too small; boffem,itn^in 
time be generally adopted. 

In the BritUh OnaiWUa or &^e<sr’i system 
the font iu9 1« tie might of me pond h takoi as 
the onit of force, bat as it varies a Httleatdiftorent 
iooalltiee and levels it is osnal now in the beet 
books to find this nrut defined os the toico wiA 
which the earth attracts apound'Wmgfat at tie tea- 
Uttl at Onmioieh. The rniit of mass wifi then be 
the mass o! abotit32'2pouniis;theiuiitof length 
being, as before, one foot or of the slondudy^ 
wliich is the distance between the centres of two 
gold plugs m a platinum bar kept at the Standards 
Offico of the Board of Itade at Westnansta. In 

any of these systems the1i(«,accelmUon=^^ 
mass 

or force = mass x acceleratksi, is tne. 

The last mentioned system is that adc^l^ 
mast practical engineers, aod we shiiii «se it 
throughout these lessons. For cooreincBce we 
shall use such expressions ns" a fbnieof lOpoonds,'’ 
mennii^ a force equal to toe weigtit of 10 poooda. 
'file mass of tuiy body is. in this ^stem, obtained 
liy duHing itt might in jmmdt tf 32-2. The 


student will best naderstand the rules already 
given by working tlie following exncises. 

RmiPLES. 

L A boy dii^ a stone down too shaft of a mine 
and finds tii&t it takes 3-5 seconds to reach the 
bottom; stoat is the depth of the shaft? 

Ht?e the rale is 
IQ this ease 

SsjxajsxS'S* 

=il6'lxlg« 

i. find the veloei^ of the stone jnst before it 
tonched tbs bottom of the shaft, and alsa its 
v^tj when it had Men 100 feet 

The rale for the first part of the question is 

♦=ji . 

= St -S X S'S s nt'i f»t per leeood. 

The second port is solved by the rale 

= 6 i-<Xltol 

or vsv'iTminsSO'SSfeelfasKaDd. 

8. A stone is projected veitically upwards with 
a v^oei^ of 60 feet per seoond : how high will it 
nset 

Evidently, if we knew the height towMcb it will 
rise and dropped it from that height iis velocity* 
wmM be 50 feet per second when ft renched u<. 
In other words, from what height most the body 
M to oeqairo a velocity of 60 feet per scedrdi 
As tefore, the rule is 

1* B 

whence 

»=|f = OTI« ■ 

4 A man descends a mine 4000 feet deep witli n 
vuifoim velocity. Having descended for‘4 minntes, 
be drops a stone, wliich reaches the bottom in 10 
seconds. Find the velocity with wliich the man 
descends. , 

Let toe man’s velocity be v feet per second, 

Is 4 minutes he descends v x 240 feet. Tlw 
stone will have a velocity r to stot^ with, and tlio 
dietonen it falls is 4000 - 240r feet 

The role is 

Olslance»=«<i + ift»| 
w npD-<zt0ii = v X iQ.). isi X ie>; 

«.e.,40IH-l(1SB{S(D4-10)r, 

nr V s O-ES feet i»r leccnil, tlio man's 
vetKity 

5. 171141 is the acceleration prodneed by a force 

10 lb. acting on a mass which weighs Ih, 1 
Answer, 3-22 feet per second per second. 

6. If a locomotive move a train which, including 
engiia, weighs 100 tons, giving' to it a uniformly, 
wxxfieralecl motion such that in 10 minutes ntler 
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height of 200 feet ; find ihe aretagc Iwcc nqnircd 
to stop it in the next f> eeconds. 

The velocity of tlie bod; is obteiied bjr the nle 

liMK vs S t^i^sIU'ttfedperMMtd. 

The momentum of the body afitt fallhig tiie 
200 feet U 

— xm'eestMT; 

heoce the average force required, if the body movw) 
horitmtollj, wooM be 

^ = udmUl 

But it taJees 20 tb, to merely bahtiioe the bo^s 
weight, iieoce the required force is 
M-tUOSsMOeib. 

4. A pile-driver weigbiog 300 lb. foils through a 
height of 20 feet, and is stopped in Jtli of a seoond: 
find the average force it ezcits on the |a}& 

Answer, 16T2'5 Ib. 

5. A hall weighing 8 lb, and moving with a 
vehHitj of 60 feet per second, receives a tdow in a 
direction at right Angdev to its Hoe of motkiD, and 
it then proceeds in a direction mokiag an angle of 
46^ with the directkin of its former : find tbe 
"impnlse "imparted by the Uow. Answer, 12^. 

KLNETIC EtTBAGr-rnttSFOmnoV OF BBIS6X 

-FBioncAL lucFTiiiTioro iitb mmss. 

That a body having mass-^cieoUsts bting us* 
acqu^ted with bodies which have not—and 
moving with any given v^ty, kt$ energy by 
virtue of its motion U easily demoestnted. A pro* 
^tile can do work by indenting or entering tbe 
substance of ^ target, % moving train can do vt^ ‘ 
grinding the brakes when sto{^, and the 
fiy-wbeel of a steam-engine can move the whole 
engine after the steam is shut oS hy reasoo of tbe 
store of kinetic energy K possesses. We hate 
already explained the way in which Ok yttadial 
energy cf a raued weight can be estun^, and 
tbe reader will readily see that in very mai^ cases 
it is easy to transform potential energy into ttib 
energy of motion or Untita energy to wfaiob we are 
now referring. For iastoiiee,if awi^it of wlh., 
Is at a height of h feet, it possesseswA {bot-poaods 
of potontial energy, or energy due to itspetWeit. 

If this weight is let M foedy, it will in falliog 
through h feet acqniio a vdomty which is obtoiisd 
from the rule d = 2yi 

But it has lost w ( ft»b-pounds of potenUal 
energy, and since eueigy is indestouctible it must 
have gained vih foot-pounds of encigy is some 
other form or forms. 

Since it falls freely, toe only Und of energy 


is tbe kinbtic energy of the w«gh( itself, 
wdsich must, therefore, be tri foot-pounds in 
amount, To express this in terms of the velocity 
imparted to the weight, for k subsUtute its value . 
•fi ‘ 

^ and the kinetic energy of the moving body is 

^ f* ' / 

w X ^ = ^ns^, where m is the mass of the moving 
weight. The Mnetio energy of ti moving body ex- 
prosed in footpponnds is equal to toe pnivci ofhd} 
tfo ttm and tie tunare ^ Its rslhcftyl toe velocity 
bdi^ measured in feet per second, ' We have here 
taken np only a particular case of toe general pro- 
Uem, for toe body may move in any direction. Snp- 
posea body of mass m to move adistanee of s feet in 
direction under tbe action of a constant force 
r, toen the work done on the body— moving with a 
uniformly accelerated motion-^is F x s. I«t Vj be 
its velocity at the beginning, and Cj its veiomty at ' 
the end of tbe interval of time considered. Then, 
since distance ':= average velocity x time, s s - 

f,ftj)d from what has been at«ady stated 
in regard to tbe value of a forte in connection with 
change of momentum, we have 

ta» 

or toe mori dm u egval it iheUngt^UnAk 
mrgg. & the force is oftlie nature of a T^stoBce 
and qp/oiM the body's motion, toe nie is still true, 
only Sj will then be greater than % lugaiife work 
being done on toe body. Many instances 'conld be 
gtvain which there is a oontinnal interchange going 
on between the two kinds of entr^y, toeitswn, how- 
ever, always remaiDing the same. Thusa^dulum, 
if we neglect the small nsistonee to its motian due 
to friction, has at toe ends of its swing its energy ' 
in tbe fem of a potential store ; at toe centre or , 
lowest point of ite path the energy bns taken the 
kinetic form; and at any other point ite store is ’ • 
paitfy Idnetio and portly potential, the sum o! too' 
two amounting to toe same number of foot-pounds 
as la any of the other two cases. A switcliback 
nilvay is another good illustration of tbe same 
tiring, and if we neglect all resistanoes, tbe emringo 
will always have tbe same total store of energy; 
when at ptenta on tbe same level it will have too ( 
raroe y«ten<tsi store, nnd benco should be mortog 
with the ame vdooity. Other instances in which 
a ^mUar thing occurs will suggest themselves to 
the readm'. “ > 

Tbe various phases of this my important subject 
^ best l»bioQgbt out inn few examples. ' 



"’CM ■ 

'' - fil9.. ^ 3 *, 


*% 3 . 


-wet. ''"«to n,!,. ^«eah - ' 
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cnldte cuald be siinlIailj»()tKiedtoOKriioQib(di(i- 
(Iron ; tiint most erfstak can be thus or 
elearti in oertuin direcHoos more mdiljr liiaii in 
othei; mu) Unt those of each 
species can be thas ledueed to 
some rasefiniamtatid /nm. Thus 
galena (PbS), the dkiet ore of kad, 
coniDonl;f erjrstaUnet in cubes or 
in each forms its Fig. 8, in which 
the solid angles of the cube are 
truncated h^ the foecs of tiic octa' 
hedroD ; and this vuoeral ck&fcs 
most nadilj parallel to tho laces 
of tho cube. The dearagO'pbitts 
of an; mineral ate, in tact, either 
paraQd to someof the fa(» of the 
e: 7 SUl, or maltt fiied an^ irith 
them, being, tluit i^ pciianel to the 
faces of some other form of the 
same tjpe or tgitm. We now 
know that the reason for this efeon^ is that the 
molccitles or ultimate partielcs of Qte mmeial do 
not cohere so Grml; in directions at right angles 
to thoclcaTajfo-planesastbeydoinotherdlrcctioiB. 

Tliisisool; eueaspoct of thatlavofs^miDeti; 
whicli U one of the principles of creation. It is 
observable in over; organic cmstroction that about 
n {Krtdn plane or planes tho bod; is mndbil; 
buQe up. For instaiux, a |dam vhidi poaara 
through the centre of the Innnan frame would 
divide tho bod; mto two dodhr halves. So with 
ciystali, the; are all amoged H;mmetdcaO;abQa( 
certain lines known ns am. " In whatever manner, 
or under whatever dcemtistanees a cr;stal may 
liavo bear fomed, whether in the laborotoiy of fl» 
ohomlst or In the workshop of nature, in the bodies 
of luimais or in the tissnea of planis, up in the sky 
Or in the depths of the earth, whether so n[ddly 
that we may literal]; see its growth, or byttw dow 
^^tegation of its molomles dorug poinps bus* 
drods, perhaps thonsairds tl years, we always find 
that the arrangement of the fncra of the crystal* 
is “ subject to fixed and definKe laws.* • 

Nor is this all ; for, ns we bare nlreot^ seen to 
some extent iu our previous Icssmi, all Ibc oflwt 
phjiioal properties of a cr;8t,il as well as its form 
dcpenduponthesamelaw. Itscondoctionof heat, 

•uagnetism, or eleijWdfj, andcspcciaUj itstnuB. 

mission of light in various direciUoDs, are hloed; 
connected rrith its form ; and it was the inY(!st);!S^ 
tion of the optical clraractcn of minciala. especial^ 
their action on polarised light, b; Sir David tow- 
Bter between 1819 and 1M3 that cstabliehod the 
fact that ail ciystallme forms can be referred to 
siJ gecmettioal systems.' A^ when we study the 

•in‘‘Co'ih]l(ignphi-,-*ipjiheiCT.n 
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deriv,itlon of forms 'fronr a fnndamentnl' one by 
nplecement or trunesUon of its edges or nngles, 
wo find that all similAT parts arc similarly modiM, 
wo 'may slate one of the fundamental laws of dm 
semneo of crystallography still mote generally by 
eayit^ that all similar directions in a crystal are 
funulorly endowed. “ This law, it must be reman- 
hered,* hays Mr. Shtnoy, ■' has not been arrived at , 
1^ abstract twisomng. It is only the expression in 
words of the resnlts of obserration of crystals, . It 
is no mere aeatfon of the huioan brain, it is the 
ntteranee of crystsis themselves to those wlio ' 
hare ears to hen, it is writtenin them in 'ohaBioters 
tiiat can be clearly read ty eyes that will tdJto tlie 
tarabtetolookforit,” 

A oryrial nay then be defined 08 a solid bounded ■ ’ 
by plane snrfacea esfatu and generally exhibiting 
a tendenoy to split in directions, known .ns ohnmye- 
^htflea,eilheTpaTa11et to Bomcfaceoi at fixed angles- 
with the faces. Diamond is one of the few ex- ' 
ceptkmal coses of minerals with curved instead of 
plane faces. The line where two faces Intersect is ' 
aaeiijsj the angle tbns formed isayf/mwipk; - ■ 
and the angle of a eerner-that is, an dngle formed . 
by three or mere faces 'mectiiig in u point— is a •• 
- ' 

Just as the. position of any spot on the surface of’’ 
the globe can be fixed by its i^ercnco to two lines,’, ' 
one of Intitodc, tbo other of lengltudd, so the posi- 
tion of the faces of crystals it described .by refer- 
ewa to three lines known as trydallvgTapMt ant. ■ 
These lines may be of any length ; bat they must • 
inierscctstapointwithinthccrystahboparalfelto •' ' 

nomo three edges of the ctjstnl, and not he ail'In f • 
«ne fdana The point at wbicli they intorseot Is 
termed ttie eriyiB, onfi thedisttmceCmciisnrcd along 
tte axil) between this point and that nt whieli a 
fnce cats the axis is terrocHl the inf«w.pf of that 
fwe along tliat axis. A face may bo parallel to ' 
one nxis w to two nxce ; tint every plane In tlio 
udvcrie must cut at least one of these 'indefinitely 
ptdoEged axes. 

In each of the six crystnllogiaphic systoitis, some 
one plane is taken us a plane of referoDcf, nnd is . 
known ns the yjeroindrBi plane. It is one cutting 
all the three axes nt intercepts liaring a oonstanf 
ratio hi each system, nnd tho simplest wliolo • 
nambcTB expressing these rnlios arc called flic' ’ 
juiraaeftn. Theinclinntionof anyfaoeof ficiystfil ■ 
to its axes may then be exprersed by o jywW, eon- ' 
sist)ngof three tadlccs, sherwing wbnt fraction of 
each piranieteil intercept is intorceptod between • 
the face and tho origin. Tims in Fig 9, 0 is tho 
ongiB, XO t Y 0 ?, Z 0 Z the axes, and A B C thh 
panmctral piano. Then the ratios of the inter- 
ooptB 0 A, 0 L, nnd 0 C are etpresaed by nmabers 
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eight faces me the parametral pla^c 111 and HI, 
lU, ifl, 111, 111, ill and 111. Di some 
crystals, however, onJj half these faces are present, 



giving ns the form known as the ietnheirm 
(Fig. 11], enclosed by foni triangles, either 111, 
ill, lli and ill, or 111,111.111 and 111 
Forms, such as the regular octahedron, in wUoh all 
the faces required by the law of symmetry co-esist, 
are termed holokedral (Greek HXsi, hSlit, the 
whole], whitst those, sneh as the two tetrahedra 
just mentioned, in which only half these faces 
ceonr, are called keniheirdl (Greek iiiu, fi3s»,hal{; 
Ufa, hidra, a base). As they ndther of them have 
any two faces parallel to one another these forms 
me said to be hemibedral with inclloed faces, and 
arc represented by the symbols « {ill} and 
K { n 1 1 . The mineral galena, os wc have seen, 
often crystallises in the form of a cnbo with its 
eight solid angles replaced by the faces of the 
octahedron, or, as it is termed, in a combination of 
{lOOjwith {lll|; but boraoitc, vrtiich vre 
mentioned in onr last lesson as being pyro^eotxic, 
crystallises in combinations of (lOO} wiU> 
K {l 1 1 1, that is, it only has its four alternate 
solid angles replaced. fbfart0/iedraffotms,(Wf<wms 
having only one-foorth of the faces required by Uie 
law of symmetry, also occur. 

The ciystallographio axes are by no means 
purdy imaginary lines, for they represent directions 
along which the mysterious force of molechlnr 
.nggregation known os crystallisaticm has noted. 

In addition to the thico crystallograi^ic axes 
many crystals have other axes known ae mcei ^ 
fy)iimetrif. These are the lines of inbarsection of 
two or moroi;tontt or planes by which 

the crystal can be divided into two absolntcly 
symmetrical halves. Some ciyshals cannot be 
symmetrically divided by any plane These are 
termed anorthio or tTielinie (Grech not; ifBis, 
vrthSs, straight; r/»', iri-, thrice; RXfcw, flfnP, I 


held), because they will not stand erect in any 
position. Others have only one plane of symmetry, 
and consequently no symmetrical axis.. These are 
termed ofligiie or monoclinto (Greek, /iimjmMs,' 
one; kaW, /iltns, I bend), as they stand in an 
in^ned position on one of three pairs of parallel 
faces. Other forms have three, five, seven, or nine 
^anes of symmetry. In these forms the axis in 
which the greatest number of planes of symmetry 
inters is called the mor^hohgieal axit or aris of 
form (Gied: /upipi!, mSlyiS, form). 

The gronping of crystals, into sj/siem depends 
upon the inclination of the three axes, the relative 
length of the parameters, and the number of planes 
(rf symmetry, geometrical characters which, as we' 
have seen, correspond closely with optihal and 
other unpormnt physical characters. 

There are six systems of crystals. The nasie 
mentioned first in the following table is that which 
we dial] sse, though the other italidsed names are 
in omnmon use:*" 


1 , >lR<utX(£, dicimic, doatly oblique. 

a. PrtnuUfc, r&emliic, tnmetrie, right rrctaDfultr. 

4. ieltitgml, dim^c, right tquaro priiiiutie. 

0. dRtte, monoinetrle, regulu, oetuhednl. 

The ofuniku; t^stem has its three axes iuclined 
at unequal angles to onb ooother, none of them 
being a right angle; its parameters all nnequal; 
no plane of symmetry ; two optid axes giving four 
di^milai' segments in the "figures of eight "with 
polaiiscd li^t; 'and nnequal conductivity for beat 
and expassicin under its infin ence in threo directions 
pcrpradlcnlar to one another.. Hd simple form in ‘ 
this system 'can con. 
dstofmoTO than two 
faces; so, since two 
{^lOGS cannot en- 
close a solid, all 
nnorthic crystals 
must be combina- 
turns of two or more 
forma Tbo most 
oommon of these 
Oomlnsations is the 
^Wy cJfiywc, or • Ow'uvb Pbibki 

Mique rk 6 w}) 0 \dal,.pittii (Fig. 12). Blue vitriol 
QiyditiDS copper sulphate, or cbhloanthite, CuSOj 
more common in the arts than in nature, 
cr^tallbes in this system, as do also several of tlie 
felspar group, such as labradoritc and anoithite. 

The Mlqne iqstm has two of its axes at right 
angles to otic another ; all its parameters unequal ; 
one jjane of symmetry'; two optic axes giving two 
dissimilar pairs of segments in the "figures of 
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ITklllN.-S. 

nSGlJLAS VERBS 
I. Remabks os tbe IxusniaiB ilooB. 

1. 'liie third oonjiigation conptcheitd^ sbui% 
spcnlung, three classer. of ml; the first 
comddeaiBalltliedetailfiVithANtfm. Th^mll 
be explained later. 

2 . 'ibe present parUdpIe,tih!Uie adjcethes end* 
Ingina, Isof both genders, and in the pl^aidjtinL 

3. Gerunds ueliableto&oiTt^i^titie8.aDdare 
indeclinable. 

n. ScuAm OS TBE IsmcAirvB Hood. 

1. In the second and third conji^atioostheletter 

V ma; be omitted in tbe thiid person phual as vdi 
u in the singular, and U-mi-i-iu, ta- 

mj bo used for te-nf'Ww, 
ere-ii-tB-iu, KihU-vtiu, i»r-ni-tMU, etc. 

2. ltieeriden(thattbetermiiiations->,<tf(,.aiao, 

■lie, and -me, in this teneo, are coBunon to all eoB> 
jngatioos. tvbile their difiereaeeoo]; eon^ in the 
olmeterlstic letter preceding ttnsetenmnaUtns, 
rit, A in the first, c in tbe Kc<n4aBd f in the tiiiid 
conjugntion. i 

3. Sereml, not all, verbs of the sectod ooqoga* 
tion haie a doable temunatloo of ttus tense bi -si 
imd -titi b tlie first and third persoo Hngolff.aitd 
in the tblrd peison plunL 

PASSIVE VTSBS. 

The Italian language, like tbe Eogiisb, has w 
special termloatioos to express tbe passive 
irbich is foireed, as in Stilish, bj oeniB ri the 
auxiliar; mb erters, to b& It is on tUs aeboont 
snIGcient to know this vdrb uid the put partidple 
of the principal verb,Bbee the oombi^oii of these 
twotliiough nil tenses forms tbepassTevnee^a^ 
iwa, Hove; neoiuutta.IeiQ lov^; feus,! fear; 
mo ienKie', I am feared ; and thus tbroogb id] tbe 
tenses of enere. The verb te^f-rs, to eoia^ 
also be need instead of eiurt, with a pasdve mb,, 
but onlj in its simple, and nem in Us compoand 
tenses, as, ecn-f a-mi-to, I am loved, irat^ rf 
mo anstf. In addition to tnire, occadonaOjthe 
verbs ft-ilB-rs (to lenmin, be leftX lieuniArv Qo 
remain), ainid-n (to go); and iti-rf (to stand) ma/ 
lie employed as luixiliaries to eonjsgate tbe ample 
tenses of tbe passive vdee. That the use of etmv 
and ««'«« is not aildtniT;— eisRe denoting that 
some act has been ncoai^lWied, iriiile iwias 
generally expresses that some aot has iwott p iwwI 
without being completed— n »7 be seen in these 
two phrases: rf gus-dm i ifi>>pfs^e,ihe jnetare is 
piinted, and ff gatE*<fni now the potare 
IS being painted, 


Tbe patt paiticiplo, forming with tbe tenses and 
moods of aurt the pasmve voice, must be con- 
sidered as a ml adjectiveagreerngwitli tlie passive ' 
ssbjeetttncmiinntiveingendetandnninber. This 
nle is imariable, even when the verbs SRdun’l 
ratare, rimnpv, itm. and mirt are nsed in the 
piai-* of estm, in example y- 

VoIfiOs^nildi-tno sU-ti is^eii'Ui-ti, iw (m) tmtWs 

ITAi (iUihm)U 3«> sli-ic dvgnMiAe, tw (uoeeii) kie Um 
AuniMt I 

Ik-b (Am sou vCs-m flt-tt n^.sucA UliitR an iiDt ilenc is 

ttuao). 

TntUit^oe-n mi-n-vi^lkUl, on m nitsiIiM. 

There is a peeulinr way of expressing tk pnssiie 
vesee by means of tbe poonouR ft. 

to change active verbs into pauive the case-sign 
& or the preposition per nut be put before the 
aabje^ of the active vnee on wiiich some act ' 
depaada, or whiob me its authors or caases, for 
exaiD]de, the following sentences 
8d-fU>MU-t<]ui'n(hr.tA^rie,fti^giIiiliV|iKlCird;noc; ^ 
A»*Mii-l«>ceonMepiev61-UlRMii&-al,fl«tii{|iiilKKnl ' 

when danged into tk passive willnmas Mows;— 
Cu-ia>gi-M(aA4tRttta(liBel-;lAiie,DarAnr|iiNuMnyRl 
iySe^ 

1 RmuM tu-rae pit vtUo im-IIl-tl dn Au-ntln-le, Ite 
BoiiiwiMRm«rall(Md(tel{rtli;tfaett>oI. ' . ' ^ 

Here is tbe model for the oonjugntico of .passive 

verbs. 

L DTPEFIKITS MDOD. 
hmii. 

SiKnaiiaUijtghlmil 

ffffct. 

fiaen ilslci unite, tg ku Ins UteS. 
fmal Gini»i. 

Eswado (i») anuto, Maf Iwtd(l^,iggl»llr, etc,,/, etc., on ' 
/g*^ 

ftsoKie (i^ uniti, telsf M (Li, Siaisg, etr., w, etc,, org 

fwi Ugmstl . ' 

lsaiae<Io)4giouwte, jMivCru Iggid (>.(., Imma, etc,, 1 
Attvhenlgwl) 

BKiifc(aoi)ststi incab, (mins (ns land (i.A,l(NnBC, etc., 
n.ftc.iantcnlgwt). 

?oa nirb'c<jilc.> 

Stito inile, krinir tnii Icnit. - < 


U. aSDICATIVE »ODD. 


scr.; 


£% In cr wain in-ito, 1 


Jayehl. ' 

rill. IiKnimn or I'ciiiiiniD 

EraicteerTcniriledK. 

at!. 

Erano or vealvgao au- 
etc 


7nftlniiingt<PKl(n>, 
Slig. Fui enfsTii orn^ifo, t 

I'listtgrvanlsliari-nli', 

Fueneineun-ato. 





lEB SEW rbrnlAI-KBDOATOS. 


/ ' n. OTIC.VTITS MOOD. 

ptant. StltmiuaU Thfejui. 

SI.,. 

Ta ttJJib 

Kiir. }mol8i«n>IHitftL 
V(Bn>o«tciiaml 
Egtino tl {Uraoo pcnUi. 
/^MK. 

Inyaiti u;ripatirt,/daUn. 

TuttpeoH^ (pBit. 
E^Iupeattra 

Ptur. Koinpeiibt^ 

Voi Vi Kctinte. 

vana. B.imo « pantirinpo. 

leinipen^, InjXHftd, Sihp, la m 2 

'’“'■IsS'.: 



I/I PnItnU. 


Siflp. to 1 


l^aAliawRiaiiAd. 
Tctitrti peotfto. 
^ilianpcttJto. 
plyr. KoidttrtaapwbU 

itftono. VdviMtitepeiiliti. 

EghfiodstrlmoptnlitL 
. Cen^i/ioMiti’nvd. 
pendto, i gj ranUpMtiia,Jda»M 

&li a potirtblib 
wniiu Kur. Si d peatlrtmua 
Vaivipentirtd*. 
*glmo»ipa8tirtM»<t 
Coa^ifftnatAid. 

FlHperJtd. s,,j_ lo ni ptaHto. t 
itlUi,/loii itraUftsiviqmal. 

To ti srtdi pnllla. 
iripentita. BjUwiartfabapalto 

H Ji» pentilo. fftir. Koi d wtamo pwUU 

opanlitL VotTisutdopauai. 

KDtft). Bs^titttiwetopn' 

' putlti. tib. 


m 


Hi. lilPEBiin’E MOOD. 

Sing. Pinhti tu, rtputt iAnu. 

Kon 11 pentlK da (Aot ««t 
Ptubn (gli, or tl pinU, 

Pior. Patliunccl noi, 

Jmtftafi vaL 

P^atasfi eglioo, or tl p&itaoa c^o. 


frMinf. 

Stag, lo tni ptetii t mag 
peni. 

Tubpinta. 

Egti » pinta. 

’ Pinr. Noidpentliino. 

Voi ventvite. 
Eglisoti pCatuo. 


Inrorfid 


FhTafiet. 


'■Sing, to ni pentiui, / migAl Smg. ia ni ilbsi peoUto. / 
KtgMtentticdid. 
TobfiaipcB^. 


npcd, 
lu ti pentiul, 

Bgll fl peotira. 
PItr, 21ol ei ^ntlMima. 
Vd vi pentitte. 
^Iloo il pcoUsKra 


^nfAtnpealito. 
r. IwdAnuwpailib. 
TdrifottapcBlftt 
C^odfSaaopalfti. 


IV. SUBJCKCIIPB MOOD. 

PofitL 

Sing. la ml ^ pentlto, I Mg 
iaw npuitf. 
TatlMpatfto. 
Eglidsttpratito. 

Kxr. itoi a ti&M penbta. 
YdTid&taimti. , 
Sgilnad dm patill 


1. BEMARES ok the IKDEPIKITE UOOD;. 

Observe, the pronoun ti wily lefcts to tit tiiri 
perm fl'flyiiZof or phrai. A coniplete conjuga- 
tion, for erample, of the prewot and past 
gerunds, being in all persona of fteqaent rs^ lans 
as follows:— 


Prainiannd.' i PffJiCerMd. - ^ 

fiiM. ftBienflmii, w 1 «■ .Sfsj, Es5emlomipcnlito,B>I 

Ewtindotl. EssffldotiptnWa. 

Pe»ltud«L EbStndodpen^. 

Hff, PaalAiidoci. Pliir.-Essendwipenti u , 

ftottadovL . 

PeatMoii. EssdnllMi pentld. 

COKJOOiTIOX'OP THE VERB PEOCTItliABSEIO.lajmi. 
am ii {Lt , id gel, undfiv, tvg il, dc.}. 

This verb is an example of the principal com* 
bi ffntjong of the reciprocal pronouns, and of the- 
jrialiw words h, him or it } !a, her or it ; li, thm 
(m.) ; and k, them (f.) with a verb. _ ^ 

L ISDBPIKITB MOOD. , ^ 

preieiit. Preiinl fttiwi ^ 

ProcBfaiBdo,topr«j(feil. Proctit^dselo, p/w«rl*J fl- 
ftif. Pe^iiimd. ' 

fiKCTf!# jmonito, ft Aaw Esdsdostlo proctirdto, Iiating 
prtoefBlit - pmiirtiit. ■. , 

n. ISDlCiTIVB MOOD. ' ' 

Prow/, JiddemiiialtPitipei'/id 

SiM. Melaerociiro.lpnjeiirt Sing. ]IIalo6nip»5imib'i’'eter 
MopoeUrl. lil. .. -/kitjiwsumifi.’ 
&tep»w^ jWen»viial»EIvj*r/hr. 

Selopnc^snc. teipweuredil. 

‘ JapeTjeeL . FiHsre, 

Stag lftiopKicutdYii,et8.,f Sing. Me lo pmcoiwi^, «t«.; r 
' pwUit ififliiprwiirelt f 

fsAftrailMfe PitlttHe. /Vtart PtrfitL, 

Siiig.M»to pMCurti,ett,/ 

^ ■jwnwail. tlc..Hlw»iliiflttpi 

miiiclePreifritc ' 

townoprocunitt I CPnrtltfewnlJ’wni. 

’ fimj. JI»IorroeurtHi,«t.,/ 
iJiciiJSpwtiireil. 

nw SioiiJioo'moinito. ’ 

" ■ 'imf>cortto. Slug. Me lo lurii pmeurito, . 
> pnciidto. elt. ' 

i in. lUrBDATlVB MOOD. v 
. Sbig, Frocuntelo (ti), do ta»n pnciin d. , 

Koateloproeurtte, doflolttoiipwnreit ^ 
-8»lopniciW(»gll). 

• Ww, Frocuriimomlo (aol). ' ■ ' 

PrWDritei'dc (voi). 

1 8e lo pnieurino (eta). , ] 

IV. BDBJOSCTIVE MOOD. 

Prmal. ' PtiJiXk. 

Stag. Melorniwri,/flie^yf«. 

fttepwrtri. 

EtIoproedrL 
Flw. Ce lo proounimo. 

'Veto proROTiite. 

- Stioproounnp. 

JtKfTTfiCl. 

Stag. MolonmcunUal, eti 
fi^tprgcvnl/. 

XeUDSSnS!. t» >^i> ISelkir, A.N-D FtrtiC/fS&VE, lOiras, 
diotlg. ' ' 

L liiDsmas uoota 

( trmid. 

teTifPiV /li/Berw FttggitROe, i» m aMg. .. 






^ Hd i„?’"^'a:f). J‘ ^ <ln . “; ‘'a, 


A. . 


’"'"■■'“ffis 


> “ <Oin/..j ft.. 


/o ■ 

'6«o.>»li., ,?'“■<« . ' "'«o^ .. 
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THE NEW POPULAB EDUCATOR 




Example.— T he chord being 8 , nnd hMght i, 
what is the diameter of the circle of wMch the are 
is a part? 

r: 4 rs diameter, lo« hdght 

diameter =: 4 + 4 = 8 . 

jVfltg—In this G.^amplc the correctness of the 
• role is proved, since the diameter r: the chord be, 
and hjilf of this = radius ss 4 ; i c , the hei^t of 
OD. 

E.xERase S. 

1. The chord of an arc is 18'8, and the hcigld is 

8 ; what is the radius ? . 

2, In levelling for a canal, a certain allowance 
must he made for the curvature of tlic etulh, since 
the line of sight is absolutely horisontal, In taldi^ 
the level This allowance it is found necesairy to 
make to tiic extent of 8 indies per mile. Bence, 
what is the diameter of the earth t 

Peoblem Y.— Given the height of tlie ate, or ilie 
versed sine c o (Fig. 10), and the oliord of half tlic 
arc B 0, to find the radius. Since c 0 . o K =: B 0^, 
add C D’ to each side and divide by c D, wo get 
OD .DK + CD^ _ PD^-f Ctf 
CD “* CD 
BC® 

orDK + CD=~i 

•. OKs:--- 

CD 

Hence the Hufe/— Dindc the square of the chord 
of half the arc by the height of the arc ; tiie 
quotient will be the diameter, which halve foe tiie 
radius, Theiefore the height of the ato is the 
square of the chord of half the arc di^ded by the 
diameter; and the chord of half the arc is the 
square root of the diameter multiplied I 7 the limght 
of the arc,' or using the figure in Problem IV. 

00=™ 

■"CK 

andBoSrrCK.CD, 


Example.— T he height of an arc is 16 feet, and 
the chord of half the uc is 32 feet; wist is the 
diameter of the arc? 


16 ■ 


!4 •f IG = 04 = diameter. 

Exebcise 9. 

1, The height of an arc is equal to half the chord 
of the whole arc, and this is 25 feet. WRot is the 
chord of half the arc?* 

2. The cirouloi arch of a bridge rises 12 feet 

* The equity Of the two given elenentR in dus esroi^e 
shove them to he the ndii of s circle; lienee the dievd of 
the aiC|beiogtheliypotlienuse,m bafoiu>4 byEiK.L47. 


'above tbe water, v^ose level touches tlie spring of 
^aich. The ladius.of the .arch is 100 feet How, 
far is it in a direct line frpm the spring 0 ! the arch 
toitecrown? 

3. The arch of a bridge forms a piart of a circle. 
The river beneath rises to the. spring of tkcnrcli^ 
and is 80 feet wide ; and a boat's msst, 16 feet iiigli, 
can jdsi pass clear of the arch when in mid-strcaim 
TRth what radius Tyas the arch struck? " ' 

PaoBiEM VI.— The circumference of a circle 
bcioggiven, tofind the length of 'an- arc of it, (he 
number of degrees, etc., it contains being known. 

This is a simple and obvious case of proportion. 
Hence the Rule .-—As 360® (the number of degrees 
in tbe whole circle) is to the number of degrees, 
etc., in the arc, so is the length of the whbic cir- 
cumference to the length ieqni);ed, or calling i the 
number of degrees and a? the length of aic required, 


circumference 360 ' 

• X circumference. . ' 

ooO 

B-XAMPLE. — The circumference of a circle’.’ 
measures 31416 yards ; what is the length of on 
arc of riiatlcircle containing 00®? ' '■ 

.= ^X8J41I! ;,y ■ 

31416 

s: -^“,7864 yards. 

■ Bxbboibb- 10 . , 

1. What is the length of a degree at the enrtli's 
equates, supposing tbe circumference of tbe earth 
attbatpertisSilfiOOiniles? - 

2. The radius of a circular plot of ground is ’ 28 
feet How many degrees will be contained in a 
porikm 0 ! tbs circumference which ■ measures 
29-3216 feet? 

Pboblbm 'VII.— To find the length of an arc, 
when the chords of tbe whole and of half tbe ore i 
respectively are given, or when anyjines.in Fig, 16 
are glrai' by wUeb these can be asoettained by ' 
pmriouB rules. Hulr.— Subtract the chord of the 
whole arc from 8 times the chord of half the sro, 
and divide tbe reminder by 3. 

Example.— T be chord b e of the whole arc {see^ 
Fig. 16) is 20, and tbe radius A c is 14 ; wliai is the 
length of tbe arc? 

To find BC, tbe chord of half the arc— AB, the 

f 

radius, and BD ! ~ J beingknown— proceed by 

Bac.L47. , 

Thus, 

A D =V’Atf-BD* = ^196 - 100 =V^ 

= about 9-8 ; 

DC = AC-AD = 14-9-8=; 4-2:- 
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B C t yBij\+ DC= = yioo + 17-W = yiw-ci” BUtAiTOE 2.-The side of a sqnare islO; what 
= about lO'BS. isitsamf ifu. 10x10 =: 100. 


' Then, by tlie rule, = — = 22-2C 

£:!BBgth of arc, about. 

' , liyTTPffrpr H. 

1 The chord of the whole ;hc io % feet 9 inches^ 
and the chord of lialf the me is 23 feet 3 inch^ 
What is the length of the .'irc t 

2. Tlic span of a circular arch is iS feet, and the 
length froui tlie spring of the arch to its crown k 
30 feet in .% diieet hns. How many stones of 9 
■inches eaoli compose the arch! 

There might follow ser'cml other probtems hsTii^ 
reference to tlie measnmtiao lines, snob as tiic 
finding of the length of tlie diameter of a cucitlnr 
zonc-'tliat is,df tlie ciiole of wbioiiitfornuapart; 
of the component parts an ellipse, smto of the 
parts heisg giren ; the same of a panWa ; bai all 
those, althougli interesting, arc not of sodi im* 
portanco os' those we hare gireo, and we shall 
theiefore at once proceed to tlie considcratacm of 
the nest pait of ocr sohjoct, namely, the moneura* 
tion of surfaces— that is, of spaces cntiidy esiclosed 
bylines.. 

The necessity for consldeiing the meosureamot 
of lines as • introductory to that of superficies vSl 
. be apparent fiom a consideraiiim of the fact that 
Che area of surfaces ate necessarliy dependent npim 
the lines whicli enclose them, and tlmt, ^letefore, 
a knowledge of the one gires us at once the to 
a knowledge of tho ^ther. 

Take, for instance, onr first problem under this 
head,:— 

Pbobiesi Vni.— T o find the vea of a rectan^ 
(or light-aogled panlielogmiD)-that i8,of a four* 
sided figure, its opposite sides being parget, audits 
angles right angles. Hvfs.— Multiply the loigfts of 
any two adjacent sides together; riie product is 
the ares. 


Let ABCD (Fig. 17) be a rectangle; then AB x 



i b c x 

% V. Tig. 18. 


AO=:area. Hence,i! ab and Acbe e^oal, Ae 
atea is represented by A B>. If the figure be sot 
recto^w, as bfqh (Kg, IS), find the peipea- 
dicular S K, as expired in our last lesson, ^ tsn^ 
riplying the hypothenose s o hy the natutal sine of 
the angle G e K, and proceed by the abore mle. 

SzAifPiiG L— The two sides of a lectaogalar 
parallelogram are 5 and 6; what is its arent Ant. 
6x.6 = 80. , 


SujiBLs 3.— The rides of an obliqae-su^led 
pualtelogiam (Kg. ^ are IS end 10, and the 
an^rii&isSO^; what is its ueal 
Sde Ea=10; natural sine of angle ese oi 
30® = ■{. Hence E K =: 10 x ‘5 m: 5 ; and area =: 
GrxEE, or 15x5=76. 

' Bseecise 12. 

L The rides of a rectangular paral’elogram are 
lespectively 25 and I ; what is its area i 
1 Asqnaretablc » S feet acioss either ride ; how 
many square of 1 inch could be marked oat upon it 1 
3. A deal board is 11 feet long and 11 inches 
widci Uie ends being square. We want to cut it 
op into paeoca 1 fot^ long and 1 inch wide ; how 
many can we cat! 

i The area of a square field is lacie; how long 
is eai^ ride in links and yards 1 
5. Aieciangnlat space, intended for pbnting, is 
300 yard8kogaad22Ciyardsbioad, Ifwecuta 
path acioss it the longest way, 4 feet aide, how 
much ^ace will remain ai ailablo for planting 1 
0. A street, Mi feet wide nod 1 mile long, bas to 
be paved at a cost of 4s. per square yard ; what will 
riie total cMt bet 

7. The adjacent tides of an acutC'Bagled peral* 
lekgram are 20 and 16 feet; at whet angle must 
th^ incline so that the area of the poiBHelogram 
shall be 255-B feet! 

3. Tfhat would be the area of the above figure if 
the angle were M® instead of 60® 1 
Fbobuu IX.— The diagonal of a square being 
given, to find its area t Let AB CD be the square 
rriiose diagoiial bd is given, 

By Buc. 1. 47 we know tbst 

AB* + AD*=:BD’, 
tir2AB* = BD’; 

htf 

We then have the ibrZe.<— Square the diagonal 
and babe the reaslt. 

Beasfie L— The diagonal of a square is 10; 
what is its area? 

Wnllllli ™ = B0,arBi. 

EmFBB 2.-Wbat is the length of the side of 
Qie above square! 

Axea=50; about 7-07. 

Hence, ^prorimately, the side of a square is to 
todh^coalasTtolO. 
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1. The nrca of a square is 100 square fe^ ; trlmt 
is the length of the diagonal 1 

2. The diagonal of a square is 4 chains ; required 
the area of the square. 

• g 3. The area of a 

✓T^ 7* square is 1 acre, 1 rood ; 

/ I ,/* what is the len^h of 

^ . \/ the diagonal? 

' Pig. i 3 _ PaoBLEJi X — To 

find the area of a to* 
angle, the ‘jase and altitude being given. Let abc 
(F ig. 19) be a triangle, and AD its aUititd& 

By Eua 1. 41 we know that 


Area of A B c =: Area of A B c £. 

.-.by Problem VIII. 

Areaof abc=|(bc x ad). 


J?MfA~Mnlt]pl}’ the base by half the altilQde: 
the product la ^e are.n. 

E^CAMbLB,— The baae of a trian^c is 20. and the 
altitude is 10 ; what is the area of the tnangle ? 

20 X = 100, area of triai^ 


Exeeoise 14. 

1. The base of a trinnglo is 43, and the altitude 

21 ; required the nrca. < 

2. The base of a tiiangle is 150 yards, and the 
altitodc 120 yards; required the area in acres, 
roods, etc. 

3. The hypothenuse of a right-angled trian^ is 
08, and the base 24; what is the area? 

4. The side of an equilateral trian^isC; what 
is Its area? 

6 The three sides of a triar^e are rcspectivelT 
20, 21, and 29 poles ; required its ar^ in acres, 
roods, and poles. 

Problem XI.— To find the area of a traperiuin.* 
i?idc— Divide the figure into two triangles, by 
drawing a diagonal ; then compute the areas of Uw 
triangles separately, by pierioos rales, "and add 
tliese areas together. 

If the figure be a trapezoid, f has only in-o 
of its sides parallel, as a b c D, the area = 
AB + DC 

— g — X AE ; or to find area of a tiaperoW, 
add together the'two paralld sides and mnlti^y 
lialf this sum by the perpendicular distance between 
the same two sides. 

The correctness of theworicing maybe proved 
by drawing the ejjjMsite diagoR,-i}, and repeating the 
computation. The two results wiR ^ee if both 
calculations are correct. 

, • A (raiwrium is .1 qiaarilafetal figm* Qonr^ided) in Thidi 
no two ot Its <i<l«s aw ixirallel, Tli* pnbleii m^be extended 

to finding tliesrej of onyquKlriUttralRguie. . 


E.XAMrLB 1.— The lengtlis of. the four sides of 
a trapezium A B c d (Fig. 20) are as follows-,^ 
AB = 20; B c = 12; CD =: 

7 ; and DA ,= 18, and the 
diagonal B D is 18, What is 
itsarca?'. 

b the triangle abd, the 
(wo sides a d and d b being 
equal its area is double that 
OfAED. . ' , 

Thai E D =' ■ 

= v^= IS, nearly.' .• , 

Tlierefore area of aed = ab x or 10 x 
7*5=s7S; andABD = 2ABDorl50. 

Again, in the triangle BCD, the area is -found as 
follows, the three sides bang given;— - 

bc + cd+db 12 + r+‘l8 87 .... ‘ 

- — 2 — 

1B5-12 = G'5(«); 18-5 -7 = 11-6(5); ' 
18’6-l8 = -5(o). ■ 

18-5 • ; ' ' 

(i’5(fl) . , 

fms ' '■ 

'll-5 (:5)- , ■ - . 

1382-876 ’ • • ' 

m ' . -■ 

691-4375 ' Area of BCD = ^601-4376 
K ?6-3, nearly, ' 

Then area of tinpezium = areas ofABD-fBCD 
xOr 160 + 26-8 = 176-3. Au 

fo actual measurements, the diagoual AO may , 
be aSoertainetl, and the areas of the two triangles 
ABC and A C 1> found. Their sum will be found to 
be as above, provided the Jneasurements and calcu- 
lations are porrectly perfoinied., . 

Ji'ffte — Id the applicatioc of this, and any other 
rule for the mensurement of surfaces ns applied to 
land surveying, too many checks on the coriectness 
of the results cannot be taken. 

Exebcisb 15. . 

' 1. The four sides of a tiapezinm'arc respectively ■' 
20, 16, 12, and 14; the diagonal across between ' 
the two most obtuse angles (draw the ■fignre)'i5 14. 
Required the area of the trapezium, 

2. The four sides of a trapeziiiiri are -628, 461, 
457, and, 733, and the diagonal from thc-nuglc' 
.between the two shortest sides- of tho'-oppositc 
ai^le is 835. Required its area. ‘ 

3. A trapezoid has its two parallel sides 7 and 12 '■ 
feet, and the perpendicular between them measures 

6 feet. Find the ai^a of the trapezoid. 

^ To this as well as to the other exercises that have 



, • 0 
Fig. 50. 



' been given os necessary a^pend&g[es to different 
problems, the learner can easily add taamfJga for- 
practice by siibstitoting, other numb® in Uie' 
/’arious examples in each oxoicise; or dhkvring 
triangles, pa:^lelogTam8, trapeziums, ote., accord- 
ing to scale, -and 'wortihg out thdr cmrtents for 
their dimensions. . ' ' 

' •. 'KEY.tO EXERCla^ ’ 

• , ' ' ' • ' • ' Esbhcisb.1. , 

t. 5lt.I0'7ln.aT)imiritnatoh'. 4. Sieetniiocliesncirly. 

2.. 865 feet. ' , , 5. 44 feet. 

3. lfoot4lMlK!S. ' 0. *800(1^, alt 

’■ SXSIKSSS S. 

••1. «/57 « 4-aM 4. IVJaJS. ' 6. 45M- - 

' 2.0 (nearly. 6. Ifearl/ ] acre, y T. About S-OOMl 

' 3.- 12. r^, 131 poles, 6.3Mfett. 

* Exescise a. 

1. -84. , ' ' 2, 266-8. 

fl.‘ LengUi efciige, 13‘1I f«t; am ofp)'ran»fj,'423‘79fcet 

' , EmciaB 4. 

’ 1. aWs-DI. . , 2.7*9'. ■ 3.Alxmt6m 

■ ' Exebcise s; ^ ■ 

' 1. 2'aglJ8. 3. 1. ' ‘ /s. 28. 

' \ 'ExBBorsE 6. ‘ ' 

1. 'XeaflylM'Maii about .2. Kearlyi'SOT.audneariy 

. m-i. - ■ ■ ■ >0-8f4. 

- g, About l*06l. 

• • . • Esbecub 7. 

■' 4.Abouti8'0(a. ' . 

2, 26090*8628 tnilcs. 9. Kasriy I foot S-W inches. 

8. ^’e4rly 7995. ' ' 0. Nca^* lujg . 


L'A,TI'N.-XI.: 

■ CICERO.'' ■ ' . ■ 

The following is one of Cicero's letters to' Wb 
friend Attiens, which vdll serv^ as a ^emmen of 
his stylein this branch of, literature;— ' ■ 

> CiOEBo.— ‘^piaTOLAB AD Arnotm" 1. 16... 
.^iam.Qmnto, suavissimo fratH, obUgisse dadtsti : 
non enim dubito, quin celcrius tibi hoc romor, qttm 
ullios nostrum litteiae nuntiaritit, ;,Nano>^omani 



ftims. Cicero by this exiircssioii completely ideiitilic& him- ' 
self with tli'o welfare of his brotlrer. 

MXU.ifvts. Cicero very frequently makes use of Oi»elc words ' 
and phraeea in his fainilinr letters, fUst as we often use ( 
French; a 'knowledge of Greek being considered In a 
.. Roman a niiuk of a pdliWeducatlon, as Preneh with iw. 
Sn eplsfidn. There are csfant some letters of Cicero to his 
brother, on tlie oecasion of his apiiointmeDtj^full of 
/ excdlent advice on these points. " ‘ 

fa B*, refini, eta “ Please lot me know." 

BrMdtsia A town on the umtli'west coast of Italy, tfio ussni 
itarting-point for Greece. - 

Mih Mart, Sc. /(fibus Jfartiit dato, “ posted on the I5tb of 
ilarch." , . I .*■ . .. 

You liave already had some experience in trans- 
lating Ovid. We shell now give yon one or two more 
passages from the works of the elegiac poet 
Ovid.— « TrasMA;’’ I. III. I— 34. 

Cum sobit illins tristissima noctis" imago, 

Qnac mihi siipvomum tempus in urbe fnit ; 

Cum repeto noctem, qua tot mihi cara rellqni, 
Labitur et ocuKs nunc quoque gutta mcis. 

Jam prop^ lux oderat, qua me discedere Caesar 6 
Eiuibus e.KtTeinRe jusserat Ansoniae. 

Neo mens, ncc epatium fuernt satis apfn paranti < 
Torpn'eiant longa peotora nostra mora. 

Not mihi servonini, comitls non curalegendi, 

Non aptae profugo vestis opisve fuit. 10 

'Non aliter sfcupni, quam qui Jovis ignibus ictus 
Vivit, et cst vitae nescins ipse suae. 

Ut tamen lianc dnimo nubcm dolor ipse removit, 

■ Et tandem sensus.convaluerepiei; 

AEoqnor extremum rooestos abiknis amicos, 15 
Qui modo de multis unus et alter erant. 

Uxor amans flentem liens ocrius ipsa tenebnt, 

Imbre per indignas usque cadente genas. 

Nala procul Libycis aberat diversa sub oris t-* 

Neo poterftt fati certior esse mei. 20 ' 

Qaoounque 'aspicerca, luctus gemitusque sonabant j 
Eormaque non tacifi funeris intns erat. 

Fomina, virque, meo pueri qxioque fun^ moereat ; 
Inonedomo lacrymas angulus oranls habet. 


Rt Jaudisavidissimisemperfmnmg^etpnictcrcetcros. exemplis in porvo grandibus nti ; 25 

^lAtAAijMf'etBumns et habemut, ctmultwnmodia Haec faoies Trojae, cum caperetur, erat. 

■ atque inimicitias reipuhUcae -causa suscqrimuB, janlque quiesdebant voces Jiominumqne canumque, 
,iroM-plijj'5p«Tfj curaque ot'effice,-nt ab iunaque nocturnos alta regebst equos: 

’onmlbssot'landemuretaiaemnri- Hisdefebuspilunv ego Buspiciens, et ab-hac.Capitdlia cemens, 

ndte'ia’eaepiatoIasoribaiOiquamipaQinnto^boj ' Quae nostro frnkini juncta fuere Lari ; 30 

Tn me,'velim, certiorem facias, quid de meis -iDan- Numina •rit^nis babitantift sedibue, inquam, 
datis egeri^ atquo etiam, quid dq tuo n^otio; • Nam Jamque ooulis nunquain templa videnda meis ; 
ut Brundisio profcctus es, nulla tuihi abste-redditoe 0}que relinquendi, quos Urbs habet alta Quirini ; 
•litteraev, Valde aveo scire, quid agas. .ldib..lfcit. • jgtg ggintatr tempus in omne mihi. 

Cicero's brother Quintus has just obtdned the ' , — 

govemmeint of the province of. Asia (Aaa JBnor), ' NOTES. ^ 

-ahd’CicerowriteatoAttiouBto.aekhimtocndeavwir ' S«W(ge, fnmenfem). "Comesintomyrninfl.'' 

•lo strengthen his han^. “Even now, after all these years of exile. 
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flxfto atnnoc (itii»»itie (ror Jlnfliiu oDtsit "the 
fiiitiiutlunitsefltei]'." jlvmM.eomtet'ohilbilr, 
from aneiMieut tribe, tite Awtiee, vho vtnud tehive 
ijihubitcd it. 

SerwniK, Su;ipiyIejf(iid»nmCroiR((^i. 

Kalis nd epbategenitina niter exm is the piemiB loe, end 
must ban ieyudee npptied is tbe oantneboa. . 
Jimsllltr-jusn, "it mueti os,'' 

'/nil ifKlhu, "Ibo tlinndabolt'— HppoMd n Use R«nis 
inytbolojf to bo Joro'e speoet mpoa 
Klell, etc. ConipiRTesafKin'e"PnBttSt,’‘TL^3:— 

" As in sonui nystit neliBe sUte 1 1^, 

Bcels; 1 uw not, Iienriiis soi t Iiaid,'' 

Srimivn. Keuterneedo<tv«rbiiIlf,'‘lbrtbelKltiBe.* 
faeiU— u , ntlended with iond latBesbluiL 
/nlui, "tritiiin Uie bouse." 

/blue, "lootiinpiKmberontoilMCxiBbd.'' 

^uBrs, “toMptirpose," iMsuseiteouidds&stbiaetoe&ist 
Ilia, Protebly no ollnsion to U. Uiidtts Qsjntolniu; 
Qifi detendei of the Capital, sbom the people nfinMI 
bom imtting to dsatfa itiule bo wai ia s^t of tbe ictw 
oflus btaret]'. 

, "tierei ncre." 

Qnlrliti. Romulut, tlie founder of Rone, ms mnUpped 
under Qiis title. 

The DeA extKict U taken fcom an enbodx* 
in; the complainta of an ill- used walnu bee:— 

Ovid.-"Nw, Btssu,"l-8a 
Kqx ego jnncta vine, com rim rine eriauoe fitae, 

A poprio eaxls piaetemntapetor. 

Obruete ista soUt manifestos poena mcentes, 
Puhtioa cam lentam non eaj^ in moms. 
Ei\e;QpeccaTi;.niriripeocarevi<ietur, 6 
Annua cultori poma cdene soa 
Ac pclus aiboclbus, tam, com melkm foece 
Tempon, certamen feitilltntii «»t. 

Cum domini memores eertis omftre e^bant 
Aftiookij, froctu prareniente, deoa. 10' 

Saepe tnas igitur. Liber, mlratne as new ; 

Mirata est oleas saepe Minem siaa. 

Fomaipie leesieeent matrem ; m anb^ ramo 
Longa laboranti farca tuliseetiqiein. 

At postqaiim platanis, sterilem praefaeDtjbns 
umbcAm, . 15 

Uberioi qnavia orbore venlt honos; 

Nos quoqne frugifeme (ri nni mode pooor in iliis) 
Cocpimns in patulas loiurise comas, 

None neqne continuos nnscnntnt poma per Shsos; 
Unque kesa domorn, laesaqne baoca faint. 20 



■fusdn viol, " linid by the viy-iide." 

C«R lin, "flltbon^ I siu." 

Prior, “am peltod." Cf, "He QcIntoH pritt solo’ (ni^ 

dfastiMof, “unglit Is KtuI olme,'' “Miialti,’ fe 
jbyrsiUtdrilclo. 


' Voi ^‘f, "dots not sdinit of.” I 

Alprfw,eb. ‘'Inolddii}-i,whontiaeancrelKttcr,dieinoi 
used to lie Kith each other in prodneiiYoncas.’' 

“viOi dse attention." 

.dariNhi, need os an adjeetive. So ire M tirior ucrritiu, 
diwiaBhiiria, etc, 

lOer, a naiae of Bacehni, god of wine. , 

Pii«^''(iuedtothK.* 

$ttf. irbentlimn’uaeontMtbetwccnNeptDReandHiserva 
ttturh ehould give the best gift to montand, Neptune 
etnch the earth witii hie spur, ud the hone appearel'; 
HisHratsa iimtlarwayjoodueedtheolire. , ' , 

tMlacit-f.L, by ireigiiingdown nnd brohlng the bou^u 
(hHnberbom-i.c..hoROKctdui‘isirtor[s, This abbroriated 
form of wDpariun (bnehylogy of compariios) li not 
anooaauA. Ihu wo find edfiot gcpiremr ojumi, hair 
IfU (In pritcet, for hair Itti Ihnf if Bit (mcni'and on 
Aiglish poethss^ 

"They Ibr tiielr yonng idouii miglit miitahe 
TbauftlutuThnceorthy golden halr"Y ' - 
iA, for the halt of their young adonli, 

In among the fniiMKiiingtrtei, The general | 

Knse of this yoasege Ss, as ttees have cone to he cnitl- 
jntrd more for ther fediogo than their Ini^ so the 
mhnttree, folloniiig the sane foihion, grows wid^ 
iptcadinglcwi. • , ' 

Ton axe b; this ianiiliai trith the style of Tacitis. 
But rm shall gbe yon one gperimen each' of Ms 
gieettrorlEB— the “Aiinals" and "Histories." ;/ 

The fluffing estraot U a delinesilon of the i 
MiaiACter of one of the most infamoos men of ao‘ 
isfamoas age, and Trill serve as a specimen of 
ladtos' peculiar poirer in this style of trririDg 

Tacitua-" AmiB," IT. I 

C. Asinio, C. Antlstio cossuEbns noems Tlbsrb 
annns erat oomporitoe rripoblioae, Sorentis domus 
(mm Germanioi mortem inter prospers ducebat), 
enm repente tsibare forma ooe^, saeriie ipse ant 
saerientibns Tires prsebae. InitiainetoBUKi penes, 
Aslinffl Sejanun cohortibiis pmetoriis pnefectnni, 
enjos de potenria snpm memoravi : none origiDem, 
mom, rtqoo fnoioore dominatlonem laptam ierit, 
expediam. Genitns Vnlsiniis, .patre Seio Stnbone 
eqniteBommio, moi TiheiinmT^s artibns derinrdt . 
adeo.nt ohsenram adTersum olios sihi tniincaatnm ‘ 
inteotomque eSceret; non tom sollertia (quippe 
bdm artibas victus et), qaam defim ira is lem 
Bomasom, cujne pari eritio rigolt ceoidltque. ' 
Cwpns iUi loborum tblerans, aniams andnx ; soi 
ohtegeos, in alios criminator; jnsta adolatio et 
soperina; palam compositns pndor, intas eaniina’ 
^^cendi Ebldo ; ejasqae causa modo laigiiio et ^ 
hues, saepias indnstria ac ri^ntin, band minus 
Doxi&e, qooties pamsdo legDO fisgastor; , 



Genttdri morfniu Gennistcua, a member of the impcriel 
ihmiiy, wti loolul upon by nberius as nrini, owing to 
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2i!a great snccessas a geoeRil, and consequent popiilai'lLy. 
hi the provious year, on liis return to Home ftoiu a suc- 
cessful cninpaignln Genunny, he died suddenly, as it was 
lolievvil, by jBoisou niiuniiistereil at tlie instigation of 
' TJberiuH. ' \ - i 

Ipse (TilBcHns). Supply eaepfl With sacrlre. 

Initim, fja sacviendl, etc. ■ 

Cohortlhu praetorlis, miese ^v'erc tlio oniperor's body-guard, 
who were qnartcicd in Rome. , 

.Rapttm ierilf ** lie went about to seize." iloplton'is the siiidiie 
iti -Kni after teit'f, a yerb of luotlon, aud go^'erus domtnA- 

ftOIIKM. / 

^ Fiibinils, a town in, Etruria. , 

Ohscunim. Ttioitus frequently dwells upon tliis esiiecialfeattirc 
in the chaincter of Tiberius—liis disstmuialio, or liuliit of 
concealment. ' , ^ ( 

he., to Sejauus. 

Isdm nrlitHs. Eecauso lie was aftirw.ards ciuslie^ by tlic craR 
of Tiberius. 

‘Pnri exUio. Since be billed so mny In bis life, nnd at Ins 
dentil in^wlved bo many in his ruin. Tranalntc. “To 
which lie was equally Catal both in tlie height of his 
' ' ~ imwer anil In Lis death." 

/uzfa. "At once fhwning and imperious," or luora lileraUy 
"flcrvility and pride were united iu him." ' 

Causa, abl., "and to gain this he omploj'ed." 

i/nird mfinifi noriae, "no leas dangerous"— i.e., tlian lortfiflo 

. ' and liim 

Flnyiinlurj "they are assumed." The reader will notice In 
''this 'passage Low all tlio iiclntd are put separately, 
without ccuuectliig iiartlclcs, and c>ir^illy hdlaneoil 
. otic aguiuBt the other.. while the diolce of words aud 
' tiio formation 'of the sentences is studiously A'nried. 


Tbe foUowIag aingubi Tersioa of tho early his'tocy 
of the Jews will, ‘no doubt, be read with interest:— 

’ TAciTud.— "HJSToniEs/'V. 3. 

V / Flurimi auotores consentiunt, orta per Aegyptum 
' tube quae corpora foedaret, regem Bocchorim adito 
Hammonis oraculo lemedium peteutem, purgare 
regnum et id genus hominum ut iuTisum deis.^ alias 
in terras avebere jussum. Sic conquisitum collect 
> tumque vulgps, postqoam'vasbis locis relictunt sit, 
caeteris per lacrimas torpentibus, Hoysen unum 
eKsnlsum monnisse ne quam deorum hominumve 
opem expectarent utrisque deserti, sed siblmet, 
" duce coelesti, orederent, primo cujus auxilio prae- 
sentes miserias pepulissent. Adsensere, atque 
^ , omnium ignari fortuitum iter incipiunt ; sed nibil 
, 'aeque quam inopia aquae fatigabat. Jamque baud 
. procul exitio totis campis procubuerant, cum grex 
' asinorum agrestiom e pastu in rupem nemorc 
' opacam concessit. Seoutus Moyses conjectura 
berbidi soli laxgas aquaxum venas apexit ; Id leva- 
‘znen, et continuum sex dierum iter emensi, septimo 
^ pulsis cultoribus obtinuere terras in quis urbs et 
texnplum dicata. Moyses quo sibi in posteium 
'gentem firmaret, novos ritus contrariosque ceteris 
mbrtalibus indidit. Profana ilUc omnia quae apud 


nos saent; lursum concessa apud iUos quae nobis 
incesta. Bfbgiem animalis quo monstrantc errorem 
sitimqao depulenont, penetrali saomvere, cucso ariete 
velttt in'contumeliam Hammonis. 


NOTES. 

Vastis iods, "in the des'ert” ; itii/vj, In addition to the idea of 
sue, conveying that of cin}itiness. 

PrV focrintaa (or^Kitfibur, " Liincuting and despairing." 

jDiicecoefetri, ablative absolute, "tiieir guide being a lieuvcnly 
one." 

J^pvtisseuf, ** they would drive away." If tlio sentence was m , 

> Orafi'o Pcc(n, giving the words of the spealcer, it would 
, he pspuferlris, tiie future perfect ; hence the p-ist tense 
^ ill tbe Oraiio Ohllqva, 

Coiyerfum harbldl soff, “judging from the vcidniit nature of 
tlie^imd." 

Jd kiaviea, thus Uiey obtained relief." 

UrVset templum dicalo. An ahhravinted form ofcsinebsionfor 
urbb cMiififa c( feinj^ui)i dicnhiin. 

It was a common belief umoug the ancients that 

> the Jews woishipped the ass. Tossibly the idea may 
have sprung from a distorted idea of the figures of tlio 
dierubini. / 


JUVENAL. ‘ 

D. Junius Jurenalis, the greatest of the satirists 
of Home— or, perhaps, of any otlier country— was 
a contemporary of tbe Emperor Domitian ; bo is 
said fo have been bom about A.D. 48, and died 123. 
He lived at a time when all sorts of vice and cor< 
ruption ran riot in Rome ; and bo has depicted the 
faults of his age with no sparing band. Horace, 
who was a sufficiently keen satirist, nowhere ap- 
proaches Juvenal in the unflinching severity with 
which he attacked the vices which he saw around 
him. His \vritings are frequently obscure, owing 
to tbe difficulty we have in understanding the 
various allusions he makes to people of tbe 
day, of whom we know little or nothing, but his 
style is eminently pure and finished. Sixteen of 
bis satires, arc all that have come down to us of 
■ ins writings ; the metre is hexameter, but, as is 
usual in writings of this sort, not bound down by 
the fixed rules which obtain in epic or didactic 
poetry. 

In the first extract the poet states the range 
which he proposes to himself to take 

Juvenal.—" Sat.,” 1. 81—116. 

. Ex quo Eeucalion, nimbis tollentibus aequor, 
Navigio montem ascendit sortesque poposcit, 
Baulatimque anima cnluerunt mollla saxa 
Et maribus nudas ostendit Pjrrha pnellas, 

Quidquid agunt homines, votnm, tinior, ira, voluptas, 
C^udia, disouisus, nostri cst farrago libelll [85 
Et quando uberior vitiorum copia? quando 
Hajor amritiae patuit sinus 1 alea quando 
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Hos a&imos 7 Neqtte onimlocnlis comitantibusitnr 
Ad casom tabulae, posita sed Inditur area. 20 
Frodia quanta illic dispcnsatorc videbis 
, Armigero ! Slmplcxne furor, ssstertia centum 
Perdere, et borrenti tunicam non reddere servo? 
Qais totidem erexiC villas ? quis fercula septem 
Secreto ooenavit avus 2 . Nunc sportula primo 95 
Limine pnrva sedet, turbae rapienda togatae. 
nie tamen faciem prius inspicit et trepdat, ne 
Suppositus venias ac fnlso nomine poscae. 

Agnitus acoipies. Jubet a ptnecone vocari 
Ipsos Trojugenas : nam vexant limen et ipsi 100 
Nobiscum. Bapraetoii, da deindc tribune ! 

Sed libertinus prior est. Prier, inquit, cfje adsum 
Cur timeam. dubitemvB loeim defendcre, qwmoit 
Natus ad Bupliraten^ rnolJes quod in aurefenettrae 
Arfftmint, licet ijjse negeni?- Bed quiague 
iabernae 1(6 

Quadringenta /wraai. ^uid confert purpura major 
Optandim, ti I^aurenii custodit in agro 
Conduatas Cortinus ovett Ego possldeo plua 
Pallanta et Zieinis. Exspectent ergo trlbuni ; 
nneant divitiae ; sacra nec cedat honori, 110 

Nuper in banc utbem pedibos quL venerat albis; 
Quandoquidem inter nog aanctissiraa Divitianua 
Majestas : etsi fnnesta Fecunla templo 
Nondum habitas, nullas numraomm ereximos aras, 
Ut ooKtur Pax atque Pides. Victoria, Virtus, 116 
Qoaeqne salntato crepitat Concordia nldo. 


NOTES. 

J)eucslton. Alltuilng tn the old legend of Deacalico’s IIock!, 
arter which he and hi« wfa pyrrha re>peoplo the earth. 

* Aceoiding to the legend, they both threw stones over 
tlieir heads hackirarde i those that Denoelion threw were 
turned into men, while those tbiown by Pjirha beesrao 
women. 

Sffrta, *' An oracular answer." 

Quhfguid, eta. “Everything that has been done orfeltl^nnB 
ftom that day to thle." ' 

faPTOffo le •* the medley of our book.” 

yre*aHlm« (supply Aafinlt). "Since when had the vice sudi 
power!" 

Posho— area. They not only stake their money in but 
the chest which vontnins it- “They stake tlie money- 
chest, and play for it.” 

Dijpeiuaiore— aimtperti. “TVlien the stownrd supplies the 
weapons." 

SportuJo. The dole given by pntrons to their eliaits. Ifow 
Jnvenel complains it le given nwoy wantonly to tboee 
who do not leally need it 

Tfo^gentts, *'high*bom.” According to the legend that I^tiuni 
was peopled by tlie descendants of fneas. 

AToIles fmutnu. Tiis efTeminate holes bored in the ear? for 
earrings. ^ 

Afty'or. The brood stripe of purple on the robe; the sign of 
patrician »nk. ' 

Saefc Aonert. Tlic tdbiineehip, the holders of which office 
were held inviolate (weruanefi). 


PediAvratbia, "with his feet narked nitll chalk.” Thesignof 
a slave for sale. 

Quaitdoquiilm. “Since really money is the only deity we 
worship, although she 1ms as yet no teitiple like Peace, 
Honoar, and the rest whom wc pretend to worelilp." 


. KEY TO EXTRACT PROM CICERO. 

‘ “ Ik Catilikaw," I. 1. 

How much fin tlicr, Catiline, ore j-oii going to insult onr for- 
heaiaiice ? How long will this mad folly of yours continue tn 
escape our vengeance? TVJiat limit shall bound the recWcis 
course of your unbridled aiidodty? The Palatine gmrded by ' 
night, sentries posted in tlic ei^-, the people in a scare, all 
good citinns banded together, this our senate house most ‘ 
btron^y defended, cVea tlie very gh-iaces of those nrounil us- 
hare all these things Ikiled to impress yon 1 Can j on help feeling 
tlmt jw plots are discovered, or seeing tlmt your conspitacy 
is already checked and sbfled by tiie fact that everyone here 
know oil about it! Doyou think there is n man among nsnlio 
knows not wlmti-ou did last night, or the night before, when! 
yon were, whom yon summoned to your councils, or v. hat plans ‘ 
youaJopted? 0 the depravity of out ngel Thesenate is cognisant 
of this— the consul secs it— and yet this man liVes ? Did I say 

Urea* IThy, he comes into the senate, he takes part In onr . 

politial disenssions, and all the time his eye is noting each one 
of us, and marking him don n for assaasinatioa ; while we— 
bmre men that we are— are snpposed to be doing onr duty by 
the state if only we avoid his fronsy .*ind murderous attacks. 

Dr justice, Catiline, the consul’s order should long ago have 
doomed you to death end tlie destruction you have all the 
while been plotting against us. Did not Publius Mpio, the 
chief pontili; a man of the highest position, put to death iu his 
ptirate capacity TI, Oacchns, wlio \ves only weakening ths- 
constitution in a moderate degree { and shall we, ihe consuls, 
put np witli Catiline, who is e.iger to desolate the whole cartii 
with sword and fire ? I say notlilng of tho deeds of the remote 
past, such os C. Servillns AUala slaying with his ou’n hand ^ 

Bp Haellus, who was aiming at a revolution, 'Therewnsonce, 
but It is gone, such a fteling of honoar in our state that tlie , 
bmve citleens would punish a ttaiUiromong their fbllows more 
severely than Oieir bitterest foe, tVe he ve a decree of the asnate ' 

passed against you, Catiline, la stBngent and severe terms. 

Tlie senatorial order docs not withJiold from the state the, 
benefit of Its talent and aiiUibrity t it is ourselves— 1 any It 
openly— ourselves, the consuls, who are Wanting la our duty. 


THE ORGANS OF SENSE.— IIL 

(Cbnfinitnf/rom p, ITO J ‘ 

BAR, 

A MAR.wbo liad been bom blind,' when a^ked wliat 
he supposed’ scarlet was like, replied,’ "Like the 
sound of a trumpet.” The reply is startling, be- 
cause it shows how dependent the mind is upon 
the senses for its ideas. No one who could both .. 
see and hear would ever think of comparing sound 
with light, or tone with colour. 

But though the sensations conveyed to the brain 
by the eye-nerve and the ear-nerve are so different 
as to be inoomparable, there is much resemblance' ' 
between sound and light. They pbey the same 
laws. Sound cah be absorbed, reflected, and re- 
fracted at the surface of bodies, as we have seen 
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liglit ii*; and, moreoTer, both ^consist of Tibrations, and that, it is very difficrtlt to tell whence the 
orwaves, succeeding one another at regular inter* sound comes, even to the extent of a whole quadrant 
vals, like the enlarging circles which follow cme of the horizon. Upon this fact ventriloquism de- 
anotlier and break upon the banks when a stone is ' pends for its success. The idea of the direction of 
thrown into the Imid- - sound being inferen*- 


•s die of a still pond, 
nnd disturbs .the 
glassy surface of the 
water. 

Though there are 
these points of simi- 
larity as to the es- 
‘ sentinl nature and 
■ qualities of light 
and sound, there are 
also great differ- 
ence. 

with a rapidity 
which, for all appre* 
oiable distances— 
that is, for all caitlily 
objects— is instant- 
aneous ; while sound 
travels, relatively, 
very slowly, and, 
when common air 
carries it, it goes 
only 1,093 feet dur- 
ing each second of 
time. Again, wliile 
o the vibrations of 
light are so rapid 
that it is impossible 
to know them to be 



Fig. (}.— A, The Homan Eau. b, Spctiok suowjno tjic Holiow or 

< TUB VOaibCA. 


Reftrcnce to Nds. la a.~ 1, plima ; 8, lobule ; 8, tube ; 4, Ijinpanlc 
membrane i 8, lacu% or snvil i e, malleus, or hammer ; 7, eusta- 
chlantube: 8, semi-circular cuisls; 8, ^’csUbule; 10 , codilca. 


tial, nnd not much 
dependent upon the 
sense— being, in fact, 
owing to the opeia- 
tion of the mind, and 
not to that of the 
ear — the ventrilo- 
quist has only to 
direct the mind 
where to expect the 
sonnd, and then to 
make a sound of just 
such a pitch of. in- 
tensity, and just such 
a tone, ns the sound 
would have if it 
came from that 
quarter, to com- 
pletely impose on 
the ear of the listener 
ns to tlie direction 
whence it comes. 

But although the 
ear is at fault as re- 
gards direction, the 
accuracy of some of 
its othernotiScations 
is wonderful in the 
extreme. It can note 


vibrations but by reasoning upon its effects, the 
waves of sound may be often observed by the eye 
when they are propagated through, or originated 
from, a solid body, as when we sec a cord or glass 
vessel respond to a musical note, or- give out a 
sound when struck. Sound, too, is the vibration of 
the substances themselves— wliich substance we 
can feel, or see, or know by means of other senses 
' —while light is supposed to be the vibration of 
some fluid— the- so-called ether— which is im- 
ponderable, or, in other words, has no W’eight, and 
of which Ve know nothing except by the eye. 

The waves of sound, then, being coarser and more 
liable to_ interference than the waves of light, it 
follows that the ^ cannot be so good an indicator 
of the direction, of sound as the eye is of the 
direction of a luminous object. Indeed, ^he ear 
can of itself scarcely give any idea of direction. 
If the sound be short and sharp, like the piercing 
shriek of the bat, Or even the ciy of the partridge, 
and it be not repeated so^ often as to let us tiy 
experiments on it. by turning the /head this way 


not only the likeness and difference of musical 
Bounds, but of their harmonies when many are 
Bounded together, and a fine ear will detect an erring 
note when a tlioiisand instruments are sounded. The 
recognition of.slight differences is truly wonderful 
when we consider that not only can the ear know 
when the same note is sounded by instruments of 
different kinds (though pliysidsts are unable to 
tell us howthere can bo any difference, the number 
vibrations in a second being the same, and the 
medium identical), but very slight differences in 
the same kind of instruments, such as whether 
there is one per cent, more or^ess of a metal in an 
alloy of which an organ-pipe is made, or of which 
a bell is cast, ai^ observed so shrewdly, that these 
matters have to be attended to with the nicest care. 
A violin must not only be of a certain shape, but 
the wood of which it is composed must be of a 
Certain age, to produce the best instrument; and 
'these observed differences are carried to such a 
nicety that fiddles made in a certain part of lijaly, 
in a certain year, arc considered the best, and will 
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command almost faboloas sums. Yet all this de- 
pends upon what is called iinilre, a word which gi\es 
a name to a something which is entirely dependent 
on the delicacy of our sense of hearing, but which 
has not received any other explanation. 

Though we cannot directly connect these niceties 
of sense with the intricacies of complication in the 
organ of hearing, these latter will be seen to be so 
numerous and peculiar when we describe the car, 
that one is not surprised that much connected with 
sound IS unexplained, because there arc so many 
structures connected with the organ which has 
been given us as the recipient and interpreter of 
sound at the use of which we can hardly goess 

That winch is usually called the cox is familiar 
to eicryone as the external scmi-circuIar caitdagc, 
closely im ested with skin, and ending below in a 
soft lobule, which ia sometimes the Support of 
‘barbarous pendants This structore, which, when 
ti^ell formed, has a beauty of its own that needs no 
snpplement or advertisement, Ms but a remote 
appendage to the true ear. Though it in some 
sort collects sound, and protects the orifice which 
leads down towards, not to, the true ear, it is non- 
essential, and can. be dispensed with wltbont much 
inconvenience ; so that some of our poor ancestors, 
who found that they could not retain both good 
external ears and good consciences, like William 
Fiynoe in the time of Charles I. and the Star 
Chamber, suffered less real loss than might have 
beed anticipated. 

The external gristly ear is called the pinna, and 
though flattened as to its general surface, is some- 
what folded into ridges and furrows, there being a^ 
lioi round the outside and .a ohannel within tUs, 
which deepens and widens as it runs first upWbid, 
along the back part, then downward along fore 
part to a central crypt. ^ Prom this crypt the 
passage becomes nanower as it runs forward and 
inward to the |ut of the ear Sound, no doubt, is 
conv^ed along this canal in the same direction as 
we liave described its course. If thd pinna were 
quite fiat, sound would rebound from it; but as it 
is so shaped, sound is caught and reflected round 
the canal from point to point, as it is reflected 
round the Whispering Gallery of St. Paul’s, and 
finally delivered down the tube of the ear. 

The tube is an inch and a half deep, and its 
innermost half enters one of the bones of the head, 
called the temporal bone, and in this bone all the 
other parts of the ear are enclosed and protected. 
At the bottom of the tube is an oval membnme 
stretched across the passage, and barrit^ the 
entrance to all external objects. Behind this is a 
roundish irregular cavity, filled with air. This 
stretched fibrous membrane bounding the air 


cavity, naturally suggests the idea of a drum, 
shaped like a kottlc-drum ;'and hence the cavity is 
called tiiB tympanum, from a Latin vvoid meaning 
drum, and the parchment-likc tissue the membrane 
of the drum, or tympanic membrane. It differs, 
however, from a kettle-drum in that several orifices 
open into it, and it contains structures to he 
described presently . 

On the farther side of the drum is the true eai, 
completely encased in hone, except at two very 
small holes, which are closed with membrane. The 
larger and upper apeiture is called the oval hole, 
and the smaller and lower the round hole. From ' 
the membrane of the tympanum to the membrane 
of the oval hole stretches a chain of bones, whose 
shape is seen in the engraving. The outer one, 
next the parchment of the 'drum, is called the 
hammer (mallexit). It has three processes, or pro- 
jections, two'of wHch ate long, so^thnt, rather 
than hammer, it might be called a woodcutter's 
beetle. One of these processes, called the handle, 
is attached to the centre of the membrane, which 
it makes tight when pulled inward by a small 
muscle, and lax when another muscle acts on it. 

The former operation is probably the action 
which we unconsciously cause when we consciously 
listen. The head of the hammer is applied to 
another hone called the anvil (incus). It has two 
processes, one for its suspension to ^e wall of the 
tympanic cavity, and the other to connect it with 
the third or stirrup-bon^ (siapts). This bone is 
more like the article it is named from -than the 
others are, and the foot-pnrt of the stirrup is 
applied to the oval membrane, which it nearly 
covers. These bones can mov'e a little in relation 
to one another, and their actions are limited by 
small muscles, but they usually act together as if 
in one piece, playing round an axis which runs 
through the heads of the hammer and anvil, so 
that when the tvmpafiio membrane is thrust in and 
out by vibration, the membrane of the oval hole is 
made to vibrate correspondingly. The round hole 
is open to the influence of sound conveyed through 
the air of the tympanum ; but whether this be its 
function, or it merely allows the fluid of the intemnl 
ear to be more readily thrown into vibration in the 
passage it fills— in other words, whether it be a 
hole for the entrance or exit of vibrations— seems 
hard to tell. 

The fore-part of the drum cavity is connected 
with tbd throat by a passage, which runs forwards 
and downwards to open in the gullet behind the 
nose and mouth. Throi^h this passage the cavity 
is kept supplied with renewed air at the same 
pressure as the external air. The reader may be 
conscious of tbe existence of these passages to the 
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difEcrcnce in tone, and the labyrinth diflerenoes in 
the amonnt of sound. The nen-es from all parts 
are collected into one bundle, but, as is nsital with 
nerves wherever th^ may be found, the strands 
remain distinct. 

To assist the reader in his conception of the car, 
we may compare it to a Jionse of business. The 
pinna is the house- front ; the tube is the poich ; 
the dram-membrane the front door (closed); the 
drum is the hall ; a few steps, the ossicles, lead to 
an office, round which are convenient counters, 
closets, and passages, at which clerks enter' bad- 
ness transactions ; while, directly commiinicating 
wi^i this large office, cognisant of all proceed- 
ings, but reserving to himself any special busi- 
ness, sits the general manager, who has also. a 
door direct to the hall; whilst at the back of 
the premises telegraph unres run to the London 
agent. . . 

The external ear of brutes is often so marked a 
feature in the outline of their bodies, It adds so 
much grace and finish to the head, its movemmits 
give such animation to the gestuies, and it is itself 
an organ so ornamental, that it is almost super- 
fluous to remind the reader that its form and 
foldings are very various throughout the class 
jilammnlia. Everyone who is alive to the beauties 
of animated nature— and there ate few who are 
dead to their attractions— -must have looked with 
delight on the ear of the sqviitrel, with its tassel of 
soft brown hair. That universal favourite, the 
rabbit, the dainty little fennec fox, and even the 
fallow deer, despite the majesty of its horns, 
would all cut but sorry figures without the external 
ear. 

Among the strangest forms of ears we may 
mention that of the African dephant, which makes 
him look like a warrior armed with a doable shield. 
So flat and ample are these eats that Sir Samuel 
Baker cut a tolerably good mattress out of one of 
them. The membranous and delicate ear of our 
larger English bat is proportionately as monstrous, 
but instead of being flat, its foldings are so decided 
that it looks like an ear within an ear. The long 
trumpet-shaped car of ruminants and horses, 
capable of being turned in any direction, is ad- 
mirably suited by its and by the fringe of 
liair which enciioles it, and partially extends across 
its orifice, to accomplish tb^ double purpose of 
receiving aerial waves, and excluding any small 
particles of dust, rain, or hall which would other- 
wise get down to the sensitive tympanum. This 
office of protection is, indeed, by no means unim- 
portant, os any foreign body on the drum membrane 
causes exquisite annoyance, and the steadiest borso 
will become restive when thus troubled, In the 


setter and spaniel dogs, the function of protection 
seems paramount to that of collection of sounds, 
£>o that the thick matted car hangs down, when at 
rest, right o\'er the orifice of the ear. 

It has been remarked, that while the cars of 
carnivorous animals aie directed forwards, those of 
herbivorous animals are turned backu'ards ; so that, 
in the pivsuit of the latter by the former, the cars 
of both arc so placed as to catch the sound fiom 
the, object whose movements it is of the highest 
importance tbqr should be acquainted with. 
Perhaps this idea has been dwelt on too much, yet 
everyone jroust have noticed how the cat, the fox, 
.and the ferret carry their ears pricked foiwnrd, 
while the ears of the deer and bare are at least as 
'readily turned backward as forward. In the case 
of the hare, however, the shape and direction of 
the ear seems to he given in relation to the habit 
it has of crouching in its form." While in its 
form, the long ears stretch along the flanks, with 
thdr orifices turned outward, and must be veiy 
efficient in apprehending the sounds which pro- 
ceed from the feet of man or dog as they bent the 
stubble. 

The concha, or external ear, is very' generally 
found throughovit the whole of tlie class Mammalia, 
but in a few itjs “ conspicuous from its absence.” 
Thus two of OUT native insectivorous mammals, the 
mole and the shrew, are without it. In the whale 
and his tribe it is not only absent, but the very 
foramen which leads to the internal ear in this 
enormous animal will scarcely admit a pin. Indeed, 
this entrance to the ear seems to be retained only 
to establish or strengthen the affinity between the< 
whale and the land mammalia, for the impressions 
of sound me probably conveyed to the internal ear 
through the substance of the animal’s body, as in 
the case of fish. ^The tympanic cavity, 'however, is 
kept supplied with air 'by a eustachian tube that 
communicates with the passage which runs to the 
blow-hole near that orifice; so that when the^ 
monster discharges the air hrom the reservoir of its 
lungs wjtb so forcible a jet that it carries the sea- 
water before it like a fountain, the air of the 
tympanic cavity is,*' at the same time, parMally 
renewed ; and when ,hc plunges once more unseen 
into the depths, thiS' cavity is mrcommnnicntion 
with the air he carries with him. This arrange- 
ment, wheieby sound, which has been conveyed 
from the exterior through the solid Btrnctures of 
the body, is made afterwards to tr;^vezse, or to be 
regemerated in, nu' intemal air cavity, is notiun* 
common among the denizens < of the water, and 
sometimes it is effected by such singular con- 
trivances, as we shall find when we describe the 
ear of some fishes, that we are almost justified in 
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LIGHT. -III. 

' [Contmvtd from p. ISO.] 

'• THE REFLECTION OF LIGHT. 


REFLECTION OF LIGHT FROM A LOOKING-OLA^ 
When the sun is out ono may cast a bundle of 
rays of light about in any direction nearly by 
facing the sun 'with a plane mirror in one's hand 
and slightly varying the inclination of the fiice of 
tlio glass, from which it is apparent that the 
light of the sun, after falling on the face of the 
mirror, is sent back. This is termed Reflection. 

Tiy the experiment in sunlight, fixing a perfectly 
straight darning-needle on to the face of the minor 
in a perpendicular position with a bit of wax. Now 
suppose from 'where you stand you hax*e sent a 
bright spot of light on to the side of a building. 
Consider the position of this spot of light, of the 
sun, and of the mirror. A line drawn from tlie sun « 
to the mirror, and thence to the spot on the wall — 
in other words, the path of the light— makes an 
angle which the upright darning«ncedle bisects, or 
equally divides. Make tins angle of incident and 
r^ected sunlight as small or as large as yon will, 
the same thing is always noticed, 'viz , that tho 
perpendicular drawn from tho surface of the glass 
makes the angle at which the light falls on the glass 
equal to the angle at which it is reficoted. Let a I 



Fie.S!0 


(Fig, 20) represent the perpendicular drawn to the 
surface of the mirror n,oh the direction of the son's 
rays falling on it, and $ the direction of the re- 
flected rays ; then the angle ahe \% equal to the 
angle ahd^ abo\s called the angle of incidence, 
and a M the angle of reflection, and this law is 
< nsnally ei^rcssed by saying tliat the angle of 


incidence is equal to the angle of fejleetion. Also 
eh, alt 0/^^ ^ ^ always in the samc^lane, • ‘ 

FORMATION OP AN IMAGE. 

Next let SI represent a still sheet of water like 
the surface of a pond. The light of a star falls on 
uts surface, and the eye being placed at c sees the 
image of the star ; the path of its incident and 
reflerted rays is therefore represented by tho line!* 
dbt he. Now when the light from a body cnter'> 
^e eye, it does so in a straight path, and tlic body, 
in keeping with past experience, is judged to he 
at the other end of this straight line. Hence, 
in this particular instance 'the light from the 6t;tr 
proceeding to the eye in the direction d c, the star 
appears to exist somewhere in ijint direction, and 
is seen as if it were at d'. Wc obscixc an imageof 
the star in the water, apparently behind it, and tliis 
image is caused by reflection. ^ ' 

Wc sec bocdcs wflicfi arc non-Aimmous 6y means 
of the light which is reflected from their surfaces 
to the eye ; and seeing that non'lnminous bodies ' 
arc visible to us in daylight in cveryconceixable 
position, wliere there is nothing iuterpoamg between 
them and the eye, ii follows that light. must be. 
reflected from their surfaces in every ‘possible 
direction, and it is said to be dfjfifsed light. Tlio 
light from a piece of white paper is diSosed light. 
Examine the suiface of the paper with a lens, and 
you will find that it is uneven and presents minute 
reflecting surfaces in every direction. 

FORMATION OF THE IMAGE OF A NON-LUUINOUS 
^ BODT. 

In considering how a reflected image'is produced 
in a looking-glass we are dealing with the reflection 
of a vast number of points of light or of reflected 
light in lixed rclativo positions. Thus, if a boy c 



stand in front of a large mirror A B (Fig. 21), he sees 
an image of himself standing as it were behind tlie 
mirror in the position Now take points of 
reflectedlightl,2,and Sin fixed relative positions ,* 


L][(JHT. 


they ore each reflected from the surface^ of tlm apparently fly throagh the flame without sit^iog^ts 
glass to the eye of the observer in a direction re' feathers^ Here yon have the secret of the stage ghost 
presented by the arrows, the angle of incidenoe in (Fig. 22), Alaigesbeetofglass,amagnified window 



Fig 22.— PitfrEa’s Ghost 


each case being equal to tlie angle of reflection 
As each reflect^ ray appears to come from some 
position beyond the glass the eye locates it therc» 
so that the points of reflected light 2, and 8 
appear to have the positions 1', 2', and 3’, and an 
infinite number of reflected points each seen in 
its virtual position beyond tlie gloss constitute the 
virhuil image of the object o, A virtual image is 
an ima^naiy one which cannot be seen in the air; 
a real image exists in the air and may he seen when 
the eye is in a proper position, or may he rendered 
evident by a screen of white paper. 

HOW A S7A6C GHOST MAY BE MADE. 

There are many practical applications of the 
laws of reflection, pure and simple, as ay., the pio- 
duction of stage ghosts, and the use of the helio' 
graph, etc. A few words will explain these Put 
a candle flame in front of a window pane. You 
see Its reflected image and It appears to be outside, 
BO that a^sparrow hopping on the sill may-rise and 


pane, is placed in front of the stage inclined at a 
suitable angle to the audience, who can see through 
it all that is enacted behind the footlights. An 
object placed below and in front of the sheet of 
glass will be seen by the spectators reflected from 
its surface and will appear to be on the stage. All 
necessary precautions are talcen for keeping the 
audience in ignorance of the existence of the re- 
fleeting surface, so as to make the illusion complete. 
The conventional white robes of a ghost lend 
themselves well to this deiioe, for they reflect a 
maximum of light, and make-' an effective virtual 
image which, seem^ to be behind the invisible and 
transparent reflector. An actor may walk up to 
the ghost and run his sword through it, or play 
any other trick requiied in the act. 

PRINCIPLE OP THE HELIOGHAPH. 

The principle of the heliograph is simpler still, 
^he piece of looking-glass mentioned at the 
commencement of this lesson might be used foP ^ 
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rcflccHng a beam of ligbt on to a distant hill instead 
of the house side, and tliere it would appear like a 
blazing disc, or like tlic windows of houses seen by 
the reflected light of the sun. Now, if an object 
were biought in front of the mirror and onlyro- 
mored for a second the effect to the distant 
observer would be a flash of light, and the man 
with the mirror could vary the number of flashes 
at his pleasure. Hence, with a pre-arranged code 
of signals, it would be quite easy to conrey intel- 
ligence t6 the distant observer, and with a similar^ 
mrangemciit of reflector on his part to reemve 
news from him, even if a hostile force were en- 
camped in the valley between. An arrangement of 
miirors for carrying on signalling of this kind with 
case and precision constitutes the heliograph, an 
instrument so often used by ns abroad in oor little 
wars where the tel^raph has been unavailable. 

THi; RALEIDOSCOFE 

The production of many images from one and 
the same object is an interesting plienomenon of re- 
flection. Take two small looking-glasses and prop 
them up on tlie table at an angle 'to each other ' 
(Fig. 33). Nest place a coin on the table between 



them and look into the glasses ; several images of 
tlie coin are seen, and the number increases as Hic 
angle between the two mirrors is made less and 
less. It is best to have the two miirorsiwithoat 
frames, and then the number of images observed is 
found to conform to ivvery simple law, for it is 
c^ual to SCO duided by the angle at which the 
reflectors are mclined to each other minus one; 
thus, suppose the glasses make on angle of 45^, then 

the number of images of the coin \vill be — 1 ssr 7. 

4a 

By placing the inclined mirrors on a board with 
the degrees marked out one obtains a multiple 
image apparatus with which this rule may be 
verified for any angle. ^ 

A modification of this experiment gives ns the 
Kaleidoscope (Figs, 24, 25). Two slips of glass \h!, 
CC', about eight inches in length, with blackened or 
silvered backs! a^ inclined to each other at an angle 
of 60°, like the looking-glasses in the above experi- 
ment. They are put into a tube, where they are held 
in position at tlris angle. On to one end of the tube 


asortof pill-hox end is placed which can be turned 
round, the bottom of the" lid consisting of two 
circular pieces of glass, ah, ad, the outer one, al, 
ground, and the inner one, e not ground. A few 



coloured- beads are. enclosed in the^ circular box 
abe <f,,and as the box is turned round tliese frag- 
ments of glass are for ever changing th^ir positions. 



board with a oircolar hole in it. On looking 
through this hole while the circular* box at the 
other end is turned round, one sees a geometrical 
pattern made up of the coloured pieces of glass, 
and the design is changfed at every turn of the box. 

REFLECTION PEOai CURVED MIRRORS. ' 
Minors maybe plane or curved. A looking-gla-'S 
is a plane mirror; andabnmisbed metal spoon fur- 
nishes ns with a commoil illustration of a curved 
mirror. The back of the spoon is a convex mirror, 
and the front, or hollow, part is a concave minor. , 
A little consideration will show that of' these cur>ed 
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mirror. In the searchlight used on hoard ship a 
strong electric light is placed in the focus of a 
parabolic reflector ; the rajs fall on the mirror, and 
arc Reflected outwards in a paiaUel direoUon, so 
that when the searchlight is directed on to an 
object a distance away there is a concentration of 
electric light rays on it. 

THE PHOTOPHONE. 

A parabolic reflector is used in the photopbone ; 
and this instrument may be esplained here, so far 
as its working depends upon light (Fig. 29). A 
mirror M reflects sanlight on to another thin glass 
mirror at D. The glass minor at d is so thin, that 
a Toice at the mouthpiece o at the back of it 



throws it into yibration: and, consequently, the 
rays are reflected in a tUstorbed state, so to speak, 
on to the distant parabolic reflector b, irtiete they 
are conrerged to the focus ?, and received on to 
seleninm forming part of an electric system in 
which there is the telephone t. At this telephone 
the observer heats what was spoken at o, although 
only sunlight has passed between. 

OAESTIO CURVES. 

The ohservatioos respeoting reflection from a 
spherical surface only hold true for small portimis 
of such a surface. If light be reflected from a 
large port of a hollow sphere made into a concave 
n reflector, it is not all brought to one foous, 
R but the rays intersect in many points, 
which form a luminous ouirc, spoken of as 
% I a caustic curve. A caustic curve may be 
I seen in a very simple manner. Take a 
yj glass drinking-vessel, and fill nearly to the 
'ffl top with milk ; hold on one side of a light, 
^ w so that the rays may he reflected from the 
^ inner circular surface on to the milk; a 
caustic curve is seen on the surface of a»e 
' milk. Or, better still, take a strip of thin polished 
metal or tan plate, and bend it into a curve ; now 
let it rest on a sheet of white paper, with rays of 
the sun reflected from the concave surface on to 
the paper; caustic Curves will be seen on the 
paper, as represented in Fig. 30. This defect 
unfits 6|^erical minors for many purposes, where 
parabolic mirrors have to be employed instead. 


SPANISH. — VI. 

[Contirtutd from. p. 172.] 


Vocabulary. 


Abogodo, lawytr, 
hamtttr. 

Aliera, now. 

Banic, tktap. 
Ot iiuadb. ptlA- 

Cniido, treated. 
Clio, / behcic. 

Econdmieo, fcoiio- 
cunt / 
&cnto, nnhsK 
r»^fiiid o, dewtied. 


Ill w 
' Vneces- 
• )sary 


Feliz, /oi lunate, 
happy. 

Tiei,jaithfa!. 

Fnig.'il. fntgal. 

Imprudente, tnipru- 
dent. 

Jd\eu, ^oun^. 

Ligdo,p 7 V((^. 

HdnM, Itaa. 

Negligente, negli- 
gent. 


Xunca, iKivr. 

Oj ila I 0 that' 
iootild that 7 

Feqncfta, tutfr, 
small. 

Frctende (he) jm- 
tends 

Probiible, prolalilc 

Prudente, prudent. 

Puccle (fie) cfjo, (^) 
It alk. 

Funtutlipitneluil. 

Qnieio, i visA. 

Soldodo, soldier. 


Model Sbntekoes. 

Sfftdnd en pequefia, ]<ero Ne cr£o qiie to s&is niu dili 
^oroeisntndc, Jlladrfil ttos gento quo yo, d do not be 
smell, but MW ttlarge. TuveaatOiOK arltmt dili- 

poaiDle que V. no ste pre- gent than I. 
iniBdD, It IS ponitls that vok Pedro sera abogado, Peter will 
may not be reuanled, be a latpyer, 

8i yt> foesE nco, no seifo so- Siendo cosno » . e« tan npgli- 
berbio, if I ttejc ridi, I gente, iquicn le daw a Y. 
ahould not te frmd. Iibios* being to wtgligtnl m 

‘ you an, wu( give you 
boots' 


EEEBCISE 23 . 


Translate into English r— 

1. Soy hijo del jues. 2. Tderes jdven. 8. 7 Soy 
JO rico 7 4 VV. son jdvenes. D. Pedro es robusto. 
0. Este libro es de Haria. 7. Estos tenedores son 
de plate. 8. V. es Espahol. 9. W. son Aleroones, 
10. Somos Espofioles. 11. Sois Inglesas. 12. Son 
Ingleses. ^8. Soy Aleman. 14 Es midico 15. 
Mis bermanos eran sombrerenw, pero ahorn son 
carpintcros. 16 Eras pintor. IT. Yo era abogado. 
18 Eran soldados. 19. ^tamos zapateros. 20. VV. 
eran libreros. 21. Ella no era una hermosura. 22, 
I No era yo mas robnsto que 61 7 23. ^ Eran abogn- 
dosf 24. Erais impresores. 25. El hombre fad 
creado. 26. Fuimos castigados 27. Fuiste ca^ti- 
gado. 28. W, fueron premiados. 29. Fulsteis 
castigados. 30. {Fni premiado? 31. Fui joven. 
32. He side desgraciado. 33. Has sido premiado. 
34. Hemossido castigados. 35. Habeissido fieles. 
36. El abogado ha sido desgraciado. 37. He sido 
feliz. 88. Mi hermana.habia sido imprudente. 39. 
To habia sido castigado, 40. W. habian sido im- 
pTudentes. 41. Ser^ premiados. 42. Mishermanos 
seiAn abogados. 43. Maria ser4 una hermosunt. 
44. Ser6 medico. 45 Ser6is soldados. 46. YV. 
scran premiados. 47. El vino ser4 barato este afio. 
46. No sdran premiados segun sus obras. 49. S6 
bueno. 60. Sed pantuales. 51. Sc4nios buends y 
Sitbios. 52. S4an Ins criadas castigadas. 53. S6an 
W. felices. 54. S£an los impios castigados. 55. 
S6a el impresor premiado. 56. Quieio qne mis 
amigos scan buenos. 67. Quiero que seas feliz. 
58, Es posible que no seas pobrel 59. Es (it is) 
posible quo Juan no sea castigado. 
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SXSBOISE 24. 

Translate into'Spanish:-^ /' ' , 

1. 1 am a soldier. , 2. Thou art a 3, 

They are -young., 4. He is diligent, S. Ye are 
negligent. , 6. She is small and pretty. T. You 
(FK) are prudent.- 8. Am I imprudent? 9. !Hie 
spoonis ofgold. 10. The ladles are Frenchuromen. 
11. Ton ( V.) are a Spaniard. • 12. Ye are Eng- 
lishwomen. 13. We are Gormans. 14. 1 am an 
Englishman. 16. She is a Spanish woman. 16. They 
ara shoemakers. 17. Peter was an innkeeper. 1& 
Thy fatlier was a baker and now is a hooksdler. 
^19. ,,Thou wast a physician. 20. Wo were sboe- 
jnakers.' 21. Ye were lawyers, 22. You (F.) irere 
a judge, 23. They were printers, but now mc 
carpenters. 24. Wena^not^my^sisteis'^asculprfjlc 
as site ? 25. I was a general. 26. I was punished. 
27. This letter was written for my mother, 28. 
We were punished. 29. They were rewarded. 30. 
My mother has been unfortunate. 31. Thou bast 
been rewarded. 32, They have been faithful. 83. 
I have been punished. 34. She has been beantifol. 
36. You (FF) have been rewarded. 36. You (F) 
have been faithful. 37. We bad boon imprudent. 
38. nYou ( F) had been rewarded. 39. Ye bad been 
punished. 40. John will bo a soldier. 41. You 
4i. Ybon wilt be punished. 
43. Peter will be richer than John, but John trill 
be less ignorant than Peter. 44. Flour will be 
cheap. 45. Never wilt thou bo a judge. , 4G. Will* 
the* male servants* be rewarded 1 47. The good 
shall be rewarded. 48. Be ye faithful. 49, Be 
tbpu pnnctoal. 60. May John be as faithful as 
Peter. 51. May you (FF.) be very fortunate. 62. 
I wish that (j«e) John may be rewarded, 63. 1 
wish that yon (•F)ihay be' economical. 64. It is 
very probable that ye may never be rich, 66. It 
was necessary that they shoulidw j)un^tual. 66. 
It was necessary that we should not be ‘negligent 
57. Wonld not this bookseller bo the better of the 
two ? 58. If I were {iJmld Ire) rich, I would be 
economical. 59. 1 do not believe that the pbym- 
cian’s mother has (may have) ever (Jainde) been 
pretty. 60. 0 that I (fheuld have] been frugal ! 
61. 1 wish to be prudent. 62. He who is a bod son 
cannot be a good father. 63. He pretends not to 
have been deceived. 64.. Being so (tan) imprudent 
as thou art, who will give thee money? 66. 0 
that then hadst (sMdst have) been prudent 1 

. CONJUGATr9N 0P‘BSTAB, to bb. 

INFINITIVE MOOD. 

SIirPLE TEH8GS. ^ GOltFOUUD' TEKSES. 

Pnttnt.—'EiU.T, to U. Patf.— Hiber eitado, ta hart 

Pnmt Gennd. — Bsiiuilo, beew. 
hing. ' Ta>t GerunJ.— Habiiulo wtA- 

b«tt. . do, barinj; fiwa. 


. I ‘ INDICATIVE MOOD. i 

Per/nt Indtjlnttt. 

3in0, Egtd}', fasi, . iSOur. Re csitililo. I bavg beeTk 


Y,e$td. 

Pltr. Sitvnos. 
E^'a, ' 

.EatdR. 

VV. estdu. 


, Ha estMo. 

V, Im esWilu. 
Plw. HemoscsWlilo. 
Hab^la estSdo. 
Han esUde. 

VV, lian eshldo. 


Imjurfat. 
Sltig. &tdta,rwu. 
Eatdltts. 

Estito. 

V. etUW. 

PUr, Bgtdbamoi. 
E^bnls. 

Eatdban. 

TV. Est&ban. 
Peiftei Btfinilt. 
Smg. Eatuve, I ms. 
Eshimti, 

EntUm 

V. catnro. 

Hnr. E^riraoa. 

Eslm'kteis. 
EsUwf&mn. ' 

VV. C8tn\ierciii. 
Pint Futurt. 
Slug. EataTi,' I MU u 
be. 

Estai-ds. 

Estard. 

T. cstul 
Unr, Estarimos. 
^tarots. 

W. estarin. 


Sing. Hab(acstado,Jba(fbee)i. 
Hablas cstide. 

Rabfa estido. 

V. Imbla estado. 

Piter. Habfamog eatddo. 
Rabtsig estido. 

HaMon esUdo. 

VV. liabfan esiAdo. 
^geonel PIuj»r/ect. 
Htiboegtado.Ibffilbeen. 
Ruldgte esfida 
Hubo estMo. 
V.Mboestido, 

Piiir Hnbiinos ntado. 
Hiibisteig esCddo. 
Rubtcroii eg^do, 

VY. itubi^n estido. 
Puotid Pi^ttirg. 

w(K 5in{r< Babrcegtddo,/gboR or 
tatii Hve MU. 

Babnb eaUdo. 

Habri estado, 

V. babriestddo. 

’ PItir, Habr^mog estado. 
Habreieagtido. 

Eabidn egt&do. 

^‘V. habtib 


. IWTEBATIVB MOOD. 

Egtd, ietmbe,i>riHn^/bf. 

Estii. be tbon. 

No cstis. benof. 

£gtd, i(( aim be, or uiatr he it, 

Eatb V„ lie jfOfi. 

Igt^raos, let i» be, or nn^ ve be. 

be or jfg. 

, Koestbis, benet. 

Estbn, tel them it, or may (hty be. 

, Egtin VV., it yD«, 

’ BUBJENCTIVE MOOD. 

Present. Ptrftd /luf^Sntfe. 

Bing. Esti, fniflit be. Sini;. Etlya est&da, Imay have 

bun. 

Esttg. ' Hdfas estddo. 

EsU. Hdya ntado, 

T. egto. , Y.hdya estMo. 

'i7«r, ^Miog. ‘ IVur. H^-amns estMo. 

estddo, 

Raj-an estddOr 
VV. lidydii estado. 
Plniier/ect. 

ftiij. &tu\'i(ra, estarlB, estu- Sing. Hitblira, tabrfa, tu- 


Est^is. 

YV. cstbn. 
Imfer/ttl, 


viige./uwld, would, , 
. _wfgWbe. V 

EstavleniB, cstarins/Og* 
tDvines. 

Estuvlbra, eatana, estu- 
Titae. 

V. egtaviSra, .eatatia, 

’ estuvldse. * 

PIvr. EstiivieraiDDS, estarfa- 
moe, estuvligenios, 

' Estiivicmls, esta'riais, 
.estuvidseis. 

' Bstnvi4mti,esteTJaii,e8* 

/• tuvt^en. 

, VV. estuvi^ranjestanan, 

, \ -estuViilBeD. . 


bi^e estMo, I mold, 
' . sbmld, might have 

been. 

Hubl^raB, babrfos, bn- 
bines estMo., 

Hulr^ta, habrfa, hu- 
biesB estado. 

Y. IraWbra, hsbria, hu- 
biese estMo. 

’’{er, HnWSramos. habiia- 
mog, hnln^moa ei- 
tddn. 

Hnbidrais, habriais, hu- 


Hubicran, liabrlan, hu- 
bidsen estMo. 

W. hublbran, hsbrlas, 
hubldsenestido. , 
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First Fittiere. See-nd FttUirt. 

Stvo. Si cstuvjcro, J rfiouW Sfnff/Si liulndre estado, ifX 
It, should Aan bc'ii. 

. . Si e<stan6rcs. Si huhiercB estado. 

Si catu\iere. S! iiubl^ sstddo. 

Si V. cstiivicre. Si V. liuWiic estidn. 

Piiir. Si cstuvieremos. Pltir. Si liubieromos «3tado. 

Si G^tnviercis. Si hublercis eatado. ~ 

Si fstuvieion. Si liuUercii «stddo. 

, Si W. eshuieren. ' SI bubiten cslado. 

The different persons of the verl> egtar axe gener- 
ally rendered in Englisli the same as those of the 
veibwr; but in Spanish these verbs are not em- 
ployed indiscriminately, the one for the otfier. Ser 
, is used to affirm what a person or tiling is naiiiTallif 
(or ly nature), as well as habitual qualities, Qtper- 
jmancnt'or chartu'ierigtie properties of an object. 
JSsfa/r is used to affirm how anything exists at ajiy 
jteriod of time, or mhere anything exists. Thus the 
sentences, la doncella os ainahle, and la doneella 
estii amable, would each be rendered in English by 
" the maid is amiable *' ; but in Spanish the former 
means " the maid is amiable ” naturally or perman- 
ently, 7,0. of an amiable disposition ; the lattn 
means " the maid is amiable ” for the time being, 
though her disposition may be far from being 
amiable. “SFaryis in the country” is rendered 
Maria estd en el eampo, since estar (and not ser) 
is nsed to affirm nhere a thing is. Juan es hueno 
means John is good,” affirming what John is ; 
Juan estd hueno means “ John is well,” i.e., in good 
health, affirming how John is. 

. VoOABtrLABT. 

Agrlt\ »iir. i Ddndo ? Khm * Ln«go, ^wn^ 
Aul.r/Mre. £lMfiorT.,jl/r. 7. diuM}/. 

Acini, here. BnCadado, an^ry. Media, stocMny. 

Bneno, veil Enfennuo, nwy. Mcba, taHe. 

Calienu, warn. Eofermo, dl. Ocnipado, btijjr, oc* 
Campo, ooicnlrp, En casa, nt tome. CKpied. 

fitld Eecriblendo, wnC- Pesadq, Aeaiy, 

Oansado, irearp, inp. Flomo, lead. 

tired. Fonda, Atrfd. Preoente, prtsejff, 

<Me^o, ZiUnd. Inglaterra, Eng^ Sedn, tQl. 

jCumo’tow' lend. Sobn, icpon 

Con, V)Uh. La seflora T., lire, bieinprc, o/tcoya. 

Contento,«m/rnted, T. Triste, end, mttw. 

jitascil. la sefiorita T., ifiM JUL 

I Cuantfl T Aens T. 

much* 

Model Sebtekceb. 

i C6mo estd V. 7 Estoy mujr jDdndeeBtdmilibro* Aqni 
bueno. Jlow an you* J eita II'Aere w my AooA'* 
(im iery wU. Here U Is. 

Eeerci8B 25. 

Translate into Engli^ 

1. El Prances estfi en la ciudad. 2. Estoy cn la 
calle. S. Estdn contentos. 4. Est^is enfadad<». 
5. Est£ 'ocupado. 6. EstHs en tu casa. 7. Lee 
ahogados cstlin en la fonda. 8. { EstdiscansadosT 
9. -No cstamos cansndos. 10. i D6nde estd la 
fonda 7 11. Aqui estd, 12. ^Ddndeestdmi som- 
brero 7 13. Estd sobre. la mesa. 14. i Estd el 
seiTor B. en casa ? 15. Estd en casa. IG. i Estdn 
yy. buenos 7 17. Estamos buenbs. 18. Diego ^td 


en el campo. 19. Estab^ enfermo. 20. To cstnba 
contento. 21. Estdbamos presentos. 22. E-stalxin 
cansados. 23. Estabas enfermo. 24. {'Ko cstaba 
V. en cl campo 7 25. ^ Estuvistels alH muclios 
anos? 2G. lEstmieron tristes? 27. jEstuvoA*. 
mucho'^tiempo coneljucz? 28. j Caantoticmpo-I 
has cstadoen Inglaterra 7 29. Kuncahcmoscstado 
en Inglaterra. 30. He estado muy enfermo. 31. 
Juan estard en su casa. 32. Estardn con V. Inego. 

33. Estards presente. 34. Estard con W.Juego.- 
35. Estemos contentos. 36. Estdn presentes. 37. 
Estc d dgua caliente. ' 38. Es poslble '^qne cstdis 
prcscntcE. 39. Si Juan estuviesc presente, Maria 
cstuTicra contents. 40. i Ojald no hubibso yo' cs; ' 
tado enfermo I 

' Exsbcibe 26. 

Translate into Spanish : — 

1. We ore sad. 2. Te are angry. 3. He is busy. , 
4. The u'ater is warm. 5. My father is in the 
city. 6. The printer is always occupied. 7. Thou 
art^ always^ busy. 8. Where is Jolm’s hook? 9. 
Here It is, 10. are my spoons,- knives, and 

forks! 11, Here they are. 12’. How are youJ • 
(Aaw is your worship ?) 13. I am well. 14. How 
is Mrs. B. 7 15. She is well. 16. How Is Miss B. 7 
17. She is not very well. 18. Are you ( F.) tired ? 

'19. lorn not tired. 20. Is Peter in Madrid? 21. 

Ko, sir, be is in England. 22. The book is upon the ^ 
table. 23. Mrs. B. was Ijuay. 24. Tou(rr)wero 
present. 26. Ye were present. 26. Was not my 
father in the city? 27. Wc-were in the street 
28. Thou wast with thy friend. 29. I was (perf. 
dcf.) sad tw 0 years. 30. ‘Wast thou there? 31. 
Was he there? ' 32. I have never been in England. 

33. We had been very sick, 34. I sball.bo busy, 35. 

We shall be in our houses. 8Q. Yc will be pro- 
sent. 37. Peter will be Tidth ns immediately. 38. • 
Be ye contented. 39. May be be contented. 40. 

It is possible that Peter may be in his house. 

41. It is probable '^hat the lawyers may be tired.^ , ' 

42. 0 that you (F.) had (flight /law) been present I 

43. The* judge* being' ill*, gave his money to his 

SODS. 

The student can proceed to write and re-wrife • 
all the parts of the verb estan, continuing tjie 
practice till he has committed it to memory, end 
afterwards translate the following exercise on ser 
and estar, 

Exeecisd 27. 

Tronslnte into S^nish 

1. Thou art proud. 2. Thou art angry. 8. 
Death is terrible. 4. We are in the street. ^ 6. My 

* JlfucAo (impo, mucli time, eqmralent to long time or a. 
Snat while in English. 

t Cuanio tlemjio, hovr mucli thnci meaning Aoio tong. 



SPANISH. 




father is very rich.' 6. My mother is very sorrow* 
fol. 7. Lead is heavy. ' 8. Wie'miJk is soar. 0. 1 
am a German. 10. "We are imprudent. 11, We 
are ill. 12;r'^be is'old. 13. She is contented. 14. 
My mother is blind. 15, My daughter is blind with 
(de) anger (tra). 16. Mary is beautiful. *17. Lucy 
is busy. 18. John is good. 19. John is well. 

The spoon is of gold. 21.' The spoon is upon the 
table. 22. The stockings ^re of silk. 23. The 
stockings are in the street. 24. The book is f<w 
Mary. 25. The book is in the hotel. 26. Here are 
the stockings. 27. My mother is sickly, % 28. My 
mother is sick. 29. The buttons arc silver. 30. 


Tingft, Irf larc, or tnaif fce Raie. 
SinfTi T^ngti V., 7iatr yov. 

Plur. 'I'en^mog, let ui hntt, or may nt have. 
iaw yen, or ye. 

' Kot«ngdis»iiai«no(. 

T4i]g;nn, let have, or nay they liatt, 
Tengaa W., Aoic you. 


SUBJTOOTIYE MOOD. 


Pitmt. 

Sing. T^nga, I Aare. 

Tangos.. 

Teiiga. 

V. tenpn. 

Tinr. Tengiiinos. 

Tennis. 

TeDgaii, 

VV. t^ngnn. 


Per/ecl Indefinite. 

Sing. Hii>ali>])](lu,/ninyAaii 
hail. 

Hiiyttb tonfdo. 
Hnidtcsmlo. 

V. Imjatcnido. 

■ Plur, Huyomos ionl'lo. 

Hnyaia tonido. 

Hm’sh tenido. 

V\'. hayaii tenfdo. 


They are writing. 31. Sugar is sweet. 32. They 
are wise. 33. They fire sorrowful. 34. Where is 
my hat ? 35. Here it is. 

] CONJUGATION OF TEN^,* to have. 

INFINITIVE MOOD.- 


arMPLE TEsaEs. 

< OOMPODKD TBMBE3. 

Preseit}.>-Ten6r, lo Aorn' 

Pusi.— Hab4r tenido, to have 

Praent Gerund. — Tcnl4ndfl, 

had. 


Past (?erund.— Bab{4sdo teal* 

/bjf Partuifph.— Tciudo, had. 

do, having had. 

, INDICATIVE MOOD. 

Present. 

Perfect Indefinite. 

Sing, Tdngo, 1 have. 

Sing. He tenido, I hate had 

Tieties. 

Hna tenido. 

Ti6iic. 

' Hft tem'da 

V. titae. 

V. ho tenido. 

*2*far. Tcuimoa. 

Fliir. H^tnos tenido. 

vTcnIis. 

HaWia tonido. 

Ti6ni'n, 

< Han tenido. 

YV, titnen. ' 

W. han tenido. 

Imperfect. 

Firit Phiperfixi, 

Sing, Twdn, J had. 

Sing. Habla tenido, J had had. 

•w- Teiitna. 

' Habias tenido. 

, Tcnfa, 

Kobfa tenido. 

V. tenia. 

V. liabia tenido. 

Plur, Teninmos. 

Pltir. Hnbiamas tenido. 

. Teniois. ' 

Bablaia tenido. 

Teiriaii. 

^binn tem'do. 

VV. teiifan. 

W. babiau tenido. 

^ Per/ect DrlEnfie, 

.Second PluperfeO, 

Siiijr. Trive, I And. 

Sing. Hdbe tenido, I had had. 

Tuviste. 

Hubiate tenido. 

Tiivo. 

Hdbo tenido. 

‘ V. tdvo. 

V. hUbo tenido. 

Plur. Tuvimos. 

Plur. Hubimos tenido. 

Tnvlsteis. 

Hubisteia ^tdo. 

Tuviiron. 

Hubi4ron tenido. 

VV. tuviiron. 

W. hubiAron tenido. 

First Fitliirc. 

Fecoud Future. 

Tendr4, I shall or will 

Sing. Habr& tenido, f sAaR or 

Atti-c. 

will have had. 

Tendrds. 

Hflbina tenido. 

' Tcndrd. 

Habrd tenido. 

' V. tendrd. ' 

V. habid tenido. 

Plur, TendrAmos. 

Phr. HnbrAmos tenido. 

Tendrdla. , 

HabrAia tenido. 

Tendrdo. 

Hnbidn tenido. 

VI’. tendrin. 

YY, babnin tenido. 


IMPERATIVB MOOD. 

8(Ki^ TAnga, ?ct me have, or my I Aaiv. 

' Ten, Aaiv fAot(. 

^ No »ngas, Aa«e wi. 

- * Tcn^r is seldom used as an auxiliary x'crlj, and Aabfr is 
seldom used as a tiansitive verb. Tlius, “I Abre mouay" 
would be tengo dineroi and “ I have spoken,” Ae hailado. 


' Imptr/ed. 

Sing. TuviAia.tendiia, or tu* 
vilse, I \vottlil, sAould, 
orm^AiA«i«. , 

Tnviiras, tendrias, or 
tnviAse^. 

TUvicra, tendria, or tu* 
vieBe. 

V. tnvidra, tendjln, or 
tUTiise. 

Ken Tuvi^)-amos.tendriamos, 
or tnvieseinos. 

Tovldrals, tendnais, or 
ttuddseis. 

Tuvimn, tendrian, or 
tnvitisen. 

W. tuvidran, tendriau, 
or tuvidsen. 


Ki'per/ec(. 

Sing. Hubiera, Itabna, or Im* 
lii^Ec tenido, / icotdd, 
EAonfcf, or might have 
had. 

Hubt^ras, babrias, or 
liubi&os tcnido. 

. Hubi^in, Imbria, or lin* 
bilise tenido. 

V. lmbi£ia> liabrla, or 
bubl«a tenido. 

Phir. Hnbicminns, linbiin- 
mos, or liublAseiiiutf 
tcmdo. 

niibidraiB, habrfnis, or 
Iiubicgels tenfdo. 

Hubicran, IiabifaUf or 
Imblescn tenido, 

W. Imbi^ran, habiian, 
or liUbiAsen tenido. 


Ffrrt FulHfo. Socond Ftilttre. 

81 tuvi^, if I sAoKld Sing. 8i Imbl^re tenido, if T 
have. „ sAould hart had. 

Bl tuvUtes. 8i bubiitrea tenfdo. 

SitnTlere. SilmblAie tenfdo. 

V. tuvi^re. 8i V. Iinbi^te tenido. 

^ Plur. 81 tuvi^reiflos. Plur. 8i Iiubl^renios tiuildo. 

Si tuvierus. Si Imbl4t6is tenfdo. 

S: iuvidreii. ^ Si !iubi4ren tenido. 

IS VV. tuvieren. Si W. bubi^rcu tenido. 


Aoeite, oil. 
Ayer, yaterday. 
Bola, boot. 
Calentura./erer. 
(Mlor, Amt. 

Be estraflo, it 
ttrange. 


VoCABBLAinr. 
FWd, cold, coldaeu. 
Hicno, iron. 
Mansna, apple, 
Alarmol, martile. 
Memdria, vtoiKory. 
Miel, Aoney. 

Nucz, nut. 


Fnciencia,pnffeHCe. 
Peru, pear. 

Silla, chain 
Sojia, tonp. 

Siiccso, nircrji 
Te»nor,/ntr. 
Yergueuzo, sAamc. 


Model Sentences. 

Bsa mogerno tienoTergumza, Juan ticne calor, JoAn Jmheai 
that wman- ha$ net shame (}.a., John is hoi). 

(!.«., fs nol ashamed). Teuga Pedro dlncro, let Peter 

' have money. 

Hxebcise 28 . 

Translate into English 

1. I Ticne V. manzanas 1 2. Tengo manzanas. 3. 
W. tienen sihas. 4. Tenemos calor. 5. Tienen 
vergiienza, 6. j Tengo yo verguenza? 7. Ticnes 
yerguenza. 8. iQuienes tienen peras? 9. Misher- 
manos tienen hierro. 10. Tenemos tenedores. 11. 
Tienes cuchilIos\ 12. iQueespeciedoazdcartieno 
d aldeano ? 13. Ella no ticne marido. 14. Tene- 
mos unacasa, 15. j Tenemos mesas ? 10. ^Tienes 
candcleros? 17. La rosa tiene espinas. 18. V. 
tienemem6ria. 19. i Tienen VY.sopal 20. Tenemos 
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6UCCS0. 21. El m66ico tenia conilanza en la 
Espa^la. 22. Ella no tenia Idmpara. 23. Yo tenia 
una rosa. 24. Tenlan dinero. 35. V. tenia ana 
media. 26. Tenlais plata. 27. Tenlaa oro. 28. 
Ella tenia prndencia. 29. ^ Tenia 3*0 zapatos 7 30. 
,lNo tenlan mesas? 31. Tuto azdcar ayer. 32. 
Tave botoncs ayer. 38. Ella tmoharinn ayer. 34. 
Tnvisteis dmero. 35. Tuumos lamparas. 36. Tn- 
viste candeleros. 37. No tnvieron esj^jos. 38. 
i Tuviste nna pluma 1 39. Tuve una cnsa. 40. 
Tavimos mcdias de seda ayer. 41. Ella ba teiddo 
dos maridos. 42. Han tcnido muohos cuidados. 
43. Yo no habia tenido sopa. 44;. TendrilD aceite. 
45. V. tendr& bambre. 46. Tendrfin ^ergOenm. 
47. Habr6 tenido dmero. 48. Ten paz con todos 
Ids hijos del medico. 49. Tengan miel. SO. Ten- 
gamos espejoa. 51. Tcnga V. confianza en 61. 62. 
Es poslble qtie tongas acoite. 53, Quiero qne 
Maria tenga dmero. 54. Probable es qne tengamos 
algun m6rito. 55. Quiero que VV. tengan candele- 
ros. S6. No era estrano que yo turiese dinero. 67. 
Era precise que no tuvi6scmos azdear. 58. Joan 
tendria un tenedor. 69. |Ojal5 3*0 no hubiera 
tenido estas Mmparas 1 60. SI yo tuyere paciencia, 
Cendre suceso. 

Exercise 29. 

Translate into Spanish 

1. They have peats. 8 Wc have pens. 3. She 
is hungry. 4. 1 am thirsty. 5. 1 am afraid. 6. 
We aie cold, 7. Ye hare a lamp. 8. Who has 
nats 7 9. Yc have looking-glasses. 10. What smt 
of buttons have you (7.)1 11, Have we marble? 
12. Ihavethieo sons and two daughters. 13. Ye 
have three brothers. 14. Mary has much c<mfid- 
enoe in the judge. 15. We were (imperf.) hungry. 
16. Yon (PT.) had (imperf.) confidence in my 
brother. 17. Had (imperf.) we boots? 18. They 
had butter yesterday. 19. We bad a fever yester. 
day. 20. Ye had chairs yesterday. 21. The shoe* 
maker has had much care. 22. I have had mnch 
iron. 23, Thou bast had three daughters. 24. We 
have had two sons. 26. Mary has had a fever. 
' 26. Ye have had much money. 27. I shall have a 
candlestick. 28. She will have a fork. 29. Thou 
wilt be hot. 30. We shall be thirsty. 31. Have 
ye peace with all men. 32. Let him have pens. 
33. Let them have honey, 34. I wish that my 
mother may have flour. 35. It is probable that 
they may have lamps. 36, I wish that I may have 
silk stocskings. 37. It is possible that ye may be 
hungry. 38. I6 was (era) not strange that thqy 
should have peats. It was strange that yoa 
(V.) should have oil. 40. If thon shouldst have 
boots,' I would have shoes. 41. I do not believe 
that, Peter has (say, may Itace) had butter. 42. Oh 
that they had not had those books? 43. If my 


sons have (say, shall have) patience, they null have 
success. 

The student can now write all the persons of the 
tenses of the verb tertcT, as he has -been already 
diiectM with regard to prci'ious verbs. 


COMPAKATIVE ANATOMY.— VIII. 

[ConUnMtd frmT* W3J 
ARACnNIPA (continued). 

The mandibles spring from under the trancated 
front of the shield, and are directed down- 
‘nmrds. They have tu'o joints, the thick descend- 
ing basal pece having attached to the outer 
part of its end a hooked claw, which works on a 
joint, so that the point of it can play from the 
aide towards its fellow on the other side*. When 
the claw is completMy flexed, it lies in a groove 
which runs along the far edge of the rear joint. 
This groove has its two atills generally armed 
with points or teeth. The maxillro, or nndcr-jaws, 
consist of two plates, the inner edges of which can 
be approximated or Temo\*ed from one another, 
Their edges and upper surfaces arc often studded 
with small spines. From' the base and outside of> 
these plates arise the long- jointed palps, which in 
the female end in claws like the legs. In the 
male a very complex organ is found, which enn be 
doubled up into a rounded fist, and by this the 
adult mole can be readily distinguished from the 
female. The lower lip, or labrum,' is of various 
shapes, bat usuaUy quadrate. Tho legs are seven- 
jointed. The first joint is called the coxa, or 
haunch; the second, the trochanter; the third, 
the femnr. These lost two form the thigh, and to 
this point tlic legs are like those of inseots. Tho 
tibia, or shank, which is whole in the insect, is in 
spiders of two pieces ; while the foot, instead of 
, being in five small bead-like joints, is of two 
pieces only, and they arc of tho same thickness ns 
the joints which precede them. The last joint has 
two, three, or more movable curved claws which 
are often toothed like a comb. On tbe under side 
of both joints there are sometimes found pads, 
hairs, or spines, which can he opposed to the claws, 
and so form an effective hand for weaving. 

The abdomen is a globular or oval bag. It often 
overhangs the thorax* in front. Its walls are very 
flexible and elastic, as is necessary, in that at 
certain seasons it is distended with eggs. It 
contains the major part o£ the fat and liver masses, 
tbe organs of generation, and the web-secreting 
glands. It is attached to the front segment by a 
very narrow stalk. Through this thin stalk, however, 
prolongations of almost all the organs of the body 
sae carried. Thus the alimentary canal and the 
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;sm£^ hinder continuation of the nervous cord pass 
from |lie oephnlo-thora?: fo the abdomen, and the 
blood'system is continued forwara .fj om. the letter 
to tlie former. If the spider be placed on its back, 
two plates, with a slit on the inner side of each of 
them, will be seen. These plates cover the breathing 
cavities. Between them is tlie opening of the 
generative organs, The anus is at the extreme 
end of the abdomen, and immediately below it 
are the palp*like jointed protuberances through 
which the silk of the' web is forced or drawn. 
! ' These are in tlifce or four pairs, and they aie per- 
forated at 'the ends with many small pores, to a 
number estimated at 1,000. IVe trust the reader 
has now a pretty clear idea of the outer form of 
> the spider; and ho cannot do better than verify the 
description by catching a Spider, killing it in hot 
water, and then examining it with a Coddington lens. 
' IVe proceed to desciibe the itffcernal organs in 
detail. ' The mouth, situated between the jaivs, 
, leads to a thioat wliicli inns a short way backward, 
then bends shaiply upward, and then again back- 
ward, in a horizontal position. From the outside 
, of this lastrnamed flexible horizontal portion, 
' which opens into a globulai* stomach beliind, 
muscles lun to tbe inner wall of the shield, and 
thus piovlde the means of sucking up juices. The 
lower 6val and depressed portion of the stomach 
sends from each of its sides five tubes, which bend 
< upwards, and then enter an annular second stomach, 
' which is situated above the other. A solid mass 
lies between the stomachs, and to this a, muscle 
is attached, which ^passes through the central bole 
-■ of the upper ring-like portion, to be attached to 
the dorsal shield above. This muscle not only 
suspends the stomach, but, by contracting and 
relaxing, causes the'-low'or sac to work like a 
bellows, and so stirs its contents, driving tliem 
through the sido tubes into the upper stomach, 
and this favours the functions of digestion and 
absorption. Almost the whole nutritive process is 
f naiTied on in the stomach, for only a narrow pro- 
longation of it is carried into the abdomen. Just 
before the exit, the intestine dilates into a roundish 
cavity, which is called the cloaca, and receives 
two ducts, one on each side, which are the ex- 
creting organs to remove the nitrogenous products 
of the breaking down of the tissues of the body. 
The ducts, three or four in number on each side, 
which enter the abdominal portion of the alimentary 
canal, proceed from tlie large masses of fatty 
substance which is collected into a mass of vesicles 
on either side of the bag-Iiko hind segment. This 
arrangement would seem to bo necessary on account 
of the precarious nature of the supply of food. 
These oieatnres, having to lie in > wait for their 


'prey, must be able to play a waiting game ; and 
they manifest, by their fierceness when a' kray 
victim falls into their toils, that they appreciate an 
opportunity which maybe long before it is repeated. 

The heart lies immediately under tlie skin of the 
back of the abdomen. It is divided into four 
chambers, placed in a longitudinal series, and 
piopels the blood forwards. It is contained in a 
loose membranous investment, which is called the 
pericardium. This is a reservoir for the blood re- 
ceived from the system, and it passes from this 
outer court of the heart into its four compartments, 
through small valvular holes, one to each comport- 
ment. The large vessel given off in front passes 
into the cephalo-thoiax, and there divides into 
thi'ce pane of vessels. The top part goes to tbe 
eyes and month organs, tbe middle pair to the 
stomaob, and the lowest pair to the legs. The 
'blood fmm these is collected again, and flows 
through a long central vessel running along the 
floor of the body ijgbt to the spinnerets, giving 
off vessels to the skin and x iscern, and also sending 
part of its supply of blood to tbe pulmonary sacs. 
After being distributed through the lungs, the 
blood is oollcoted into a number of vessels which 
run from these along the sides of the body, mount- 
ing upwards, and disoharging themselves into the 
pericardium. Tbe lung-bags contain a number o'f 
fine leaves which lie close together like the leaves 
of a book, and in these tbe blood is aerated. 

The nervous system in the spider is remarkably 
(Kmcentrated. A small double ganglion rests on 
the top of the throat, and sends cords to tlie eyes 
and jaws. This is connected by two cords, one on 
each side of the throat, to a large nervous star- 
shaped mass, which lies on the floor of the cephalo- 
thoia.x, and sends nerves to the legs, while from 
its hind part a thicker cord passes into tbe abdomen, 
and there splits into a number of small nerves 
which go to all parts of the viscera. The great 
star-shaped mass represents tlie whole chain of 
double ganglions, shortened, and compressed into 
one. It will be seen that this arrangement is very 
much like that of the nervous system of the short- 
tailed Crustacea, or crabs. 

,The glands of special secretion are of two kinds. 
The poison-glands lie in the cephalo-thorax, ono 
on each side of the throat, and in the upper part 
of the mandibles. A duct from each gland passes 
to the point of the fang, and conveys a liquid 
which acts as a rapid poison to insects. 

The silk-secreting organs found in the abdomen 
consist of a great number of tubes, on which rounded 
clusters of follicles are found. These have also 
dilatations in their course. All the tubes end in the / 
spinneret, and the substance they secrete is a 
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rna t<^€thcr, but that all the straoda so founed 
from all the sjunncrets are united into one cwd. 
As the thrend is evolved, the spider usually grasps 
it with its two hind foot, which may either con- 
solidate it or draw it out, The eticky secretion of 
the web dries on exposure to the air. 

All the spiders appear to be silk-spinners, but 
they do not all apply their wts to the fabrication 
of snares. Fully one-half of them confine their 
weaving to the construction of cocoons fw their 
^gs, or for lining or rooking tubes and timnds 
into which they can retreat. The little SalUcus, 
which, dressed in a harlequin suit, courses over 
the upright walls that the hot summer eun shines 
upon, springs on its prey, first securing itself by a 
thread lest it should fall. Those spiders which 
spin snares do so according to very different 
methods. The A^elenido! spin loose, Irr^ular webs 


tuder sides, back downwards. The chief of all 
s^Hunem oro the I/peMdai, These spin vertical 
webs whose lines arc all in one plane. The outer 
framework of these webs is necessarily irregular, 
because Uiis is determined by the support on which 
it rests, but all within this is heautifully syra- 
metncal. Lines radiating from a common centre 
piss to the cords of the frame, and on these is 
sustained a olose-set spiral line, which runs con- < 
tinuoudy from centre to circumference, being 
attached to each radius as it passes them. These 
linw are very clastic, and will bear a good deal >. 
of strain, »It is a peculiarity of these lines that 
they have on them, at regular Intervals, beads of 
visdd matter, which does not diy in the air like 
ttie silk. A clew rans from the web to the neigh- 
bouring retreat where the Spider hides ; and this 
would seem to answer the double purpose of 
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- informing the spider when the snare is shaken 'by an 
entangled in^ct, and of affording it a way whereby 
^ at once to rush upon its ■victim. When the insect 
is powerful, the spider ■will wait .till both ends of 
'«the body are attached to the web, and th^ 
striding over it, it will bold the cords of attach- 
ment tense with its wide hind-legs, touch the 
insect with its spinnerets, fix a thread to it, and 
then set it rapidly revolving with its fore legs, until 
the insect is completely enswatbed in silk, like a 
mummy. The watch-box of the spider is ■usually 
under some leaf, bat often it constraots a dome of 
silk to protect it from the rain, etc. A most re- 
markable instance of an animal formed for air- 
^ breathing, all of whose relatives live in air, having 
invaded the water, is found in the Argyroneta 
V 'd!^t;afica,^which makes a dome under water, and 
then carries down air, ‘which it places under its 
di^ving-beil. ' 

The scorpion is the type of another group of 
Arachnida, This creature is much more elongated 
than the spider, and its segmentation is very modi 
more ''distinot, the segmentation of the abdomen 
'furnishing its distinguishing charaoteristio. The 
thoracio shield, which is supposed to represent the 
dorsal half, is of eight rings. About the centre of 
this are seen two eyes, one on each side, and close 
to the mid-line, while at the front outer angles 
groups of simple eyes are found. All the jaws and 
Hmbs ore supposed to belong to these coalesced 
s^ments. The succeeding segments of the back 
are as wide as the cephalo-thorax, while the 
remaining six are very narrow, and capable of 
moving on one another by definite joints in an 
up-and-down direotion. The last segment has a 
hooked spine with its point directed downwards. 
This is the instrument of attack, and it contains a 
gland from which poison is ejected in the wound 
it makes. Thus the sting, instead of being in the 
antennal jaw at the bead end, as in the spider, is 
placed in the v'ery hind-joint of the scorpion. The 
bases of the legs almost obliterate the under 
s^ments or sterna of the' fore part of the body, 
. ‘ but the succeeding ones are w^/represented, and 
through four of them the slits which lead into the 
eight lungs are cut. Between the black homy 
back and front pieces of these segments is a white 
flexible membrane. In the six tail-pieces the top 
and bottom parts are united immovably together. 
The nature of the limbs is best seen in the illustra- 
tion (Fig. 28). The small forceps in front would 
' seem to correspond ■with the mandibles of spiders, 
and the laige and long pincers to the maxillary palps, 
while the four pairs of succeeding legs represent 
the legs of spiders and the hind walking-legs of 
decapod crustaceans. Thus it would appear that 


tho hind foot-jaws and first pair of walking-legs of 
crustaceans arc absent. Tlie stomach in the scorpion 
is much simpler tlian in the spider, and tliere is 
scarcely^ any distinction of parts. The heart 
has eight segments, and the hind one, not being 
situated farther back than the broad part of tlie 
body, sends the blood backward by a vessel to the 
taiL Besides the ventral vessel, a sub-ganglionio 
imssel exists, which drives the blood to the lungs. 
.The course of the blood may be seen from the 
rough diagram below (Fig.29). The nervous system 
consists of seven double ganglia besides the brain. 

The mites have a smooth bag-like body, with a. 
small head united with it. They breathe thiough 



trachece, whose entrance-orifices are situated on the 
under side of the body. Some, however, have two 
exit-holes for the tracheal system, one on each side 
of the mouth, through which they expel the 
mr derived through the other openings, These 
creatures often live on the bodies of otiier animals. 
The shard beetle has almost always a multitude of 
them clinging to its body in the grooves bet'ween 
the segments of its body underneath. The organs 
of the mouth in these are usually converted into 
sucking snouts, with points directed outwards, so 
as to secure the hold of the creature. 

There are two other orders of very low grade. 
In one of these the body is completely like a worm. 
These are internal parasites. The other order is 
represented by a creature which inhabits the skin- 
follicles of the human face, generally fixing on the 
nose as its habitat. This starts in life with a 
worm-like form, and gradually shortens into a mitc- 
like animal. The orders are defined as follows 

1. Pan^uj/orfa.—Arachnida, with fho cephalo-* 
thorax segmented into four pieces ; a rudimentary 
abdomen, and long many-jointed legs; without 
true organs of respiration. 

2. -Wormlike Araclmida, having 
the habits of intestinal worms ; with sexes distinct, 
and no apparent organs of respiration. 
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3. Tar/Z»^<K?<r.— Hennaphroclite Aiachnida, \rah 
stumpy legSf and witliout organs of roapiration. 

4. AtfffriJia.— Arachnida, with biting or sucking 
months? an unjointed abdomen united to the 
cephalo-thoras ; second feeler-jaws foot-shaped; 
with'a tracheal system. 

. 5. ATflncina.— Araohnida, with biting ja\ra, 
stalked unsegmented abdomen; second pidr of 
feeler-jaws shaped like feet, and with combined 
longs and tmebefo. 

6. Amchnida, with a distinctly 

jointed abdomen, breathing by lungs. 

SITIUOPODA. 

The lilyriopoda, or Cenlapedes, are forms with 
elongated bodies on which there are a number of 
appendages similar in character to one another. In 
front of the head there is one pair of feders, and 
three pairs of feet sre modified to form foot-^ira. 
One of the orders of the class is remarkable for 
having two pairs of appendages on all but the 
more antenor segments of the body. They are 
known as the Chilognatha, and Joins may 
dted as an example. 

The other order has the Scolopendra for its typo. 
The transv'erse section of this animal is of oblong 
form, and exhibits a flattened stractuxe ; the broad 
homy back and belly plates are joined to one 
another on each side by leathery eide-pieces, on 
which the limbs are set, and the breathing-holes 
open. The jaws of this creature are most fm*- 
midable, and a poison-bag within, the body sends a 
very noxious secretion by a duct to the end of the 
fang. These creatures are carnivorous, and tafnd 
in their movements, and their generative organs 
open at the end of the body, being in this 
respect, as in all others, more like the insects 
than the Julida, Feripatus is still more wonn- 
like than any hlyriopod. The limbs are only im- 
perfectly jointed, the trachea are much simpler 
and shorter, and the renal oigaasare of the anmdate 
type. It has a wide geographical distribution, 
being found m the H'est Indies, the more northern 
parts of South America, South Africa, Queensland, 
and l^ew Zealand. This wide distribution, ad^d 
to dts anatomical characters, indicates that it is a 
very ancient form, and it has been made the repru- 
sentative of a special group>-the Frotracbeata, or 
ancestors of Arthropods with trachem. 

IITSECTA 

In Ins^ta, as in Crustacea or Araohnido, them 
are forms whose simplicity of organism and general 
inferiority of structure make the comparison of 
them wirii the highestmembersofthe other groups, 
with any idea of rivalry, absurd. Each class, toi), 
culminates in organisms whose varied parts and 


claborntcn^s of detail seem to place them at an 
elevation beyond which ii seems impossible to 
mount In many respects, as in their respiratory . 
and circulatory systems, the spiders seem to show 
an adiunce upon the Insecta ; while their larger 
size and tire greater complexity of their nutritive 
organs claim for the Crustaceans a certain kind of 
superiority for them; but we find In the class 
Insecta the greatest development of those peculiar 
excellences for which the whole articulate branch 
15 noted. The great characteristic of the Articu- ' 
lates is their external skeleton, and thc'adaptation 
of this to the purposes of locomotion is, so to speak, 
the aim of this sub-kingdom. Other organs and .> 
systems of organs are elaborated in an unsteady 
and fluctuating manner, sometimes appearing to be 
degraded, or altogether altering their type, ns wc 
proceed from one order .to another; but the per- 
fection of the external investment, and its better 
adaptation te the most efficient kind oflocomotion, 
is seen in every npward step we make in our classi- 
fication. And it is in the class Insecta we find 
such marvelous finish and efficiency in this part 
of the organism as to fill not only ^e naturalist, 
but even the casual observer, with wonder. The 
strength and^bcauty of the elegant body and 
sculptured limbs— the delicacy and yet tKe power 
of the wings— the splendonr of the colours, and 
elabomteDcsB of pattern, whether expressed in 
those gorgeous hues, or Diarklngs and chasings— 
arc all so exgnisite that the dass Is a general 
favourite with all. As if to exhibit bow unlimited 
may be the variety while the ground-plan is tlie 
same, we find a greater number of species in this^ 
class than in nil the rest pot together. One order ' 
of insects, the Ooleoptera, has not less than 80,'000 
different kinds known to, and already described by, 
naturalists, and yet so imperfectly has the search 
for these hiding and borrowing insects been carried 
out that it would not be a matter of surprise if a 
few years should double the number of known 
species. 

The reader must have seen insects so often that 
it seems superfluons to describe their general form 
and constant peculiarities ; yet we are so often 
accustomed to see without examining, and to 
examine without noting, that perhaps the fact that , 
a fiy or a gnat has six legs may be new to some 
persons who have been plagued by these creatures 
all their summers. The body, then, of a 'typical 
insect in its final and perfect state consists of three 
well-defined divisions, called (beginning from 'the 
front) the head, the thorax (chest), and abdomen. 
So deep is the notch which divides them from one 
another, and so small is the stalk or connection 
which unites them in bees and flies, that the 
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divisions of the bqdiqs of these insects cannot liavc are almost, constantly present, but theii fonn is so 
escaped notice. In beetles and .butterflies, the’"' modlfled'in different. insects that 'no gener^ de* 
' divisions, though not quite , so marked, are evident scripiion can’ be given of them. Usus^y they are 



Fig. 81).— A, PajvETEfAWK Jlorn (Srnnrx Ltoubtri); A\, CATcarn.t.AR ; A?, PurA; A*, lJt.v.oo. B, CoMM02TtVAap(VE3FA)» 
Bi, La'rva j B», PoPA ; B*, Imago. C, Uxobr firoc op Hiad of Beo-buo (Cimbx LEcnruflius), with lower Lip 

• - ^ RRSIOVRI) ^lUGU MAONiriED}. D, BCRTLC WtTIt BORSAI. iNTEaOtlENIB REMOVED TO SBmV' VI6CERA. E, BEB. P, 

, • PARAaiTtCAL iBSRCr SEEK BY TRANSMITD'.D I40HT, A3W niODLT UAORIFIED TO BUDW TRAOBRAL SYSTEM. 

• Beffe. to Xos. in Pips.— C, 3, Inlirnm, or upper lip ; 2, 2',’ roots of the ninnaiWes ; 3, 3' roots of the maxUlte ; 4, mandibles and 

/ maxillm combined into a piercer; fi, antcRnx*; 6, 9*, eyes. D, 1, ccsopbagaa; 2, giEenrd; S, Rtomach ; 4, entrance to tiio 
Eccreting organs ; 5, sm.'iil intestine; 6, largb intestine ; I, ovaries; 8, spermatheca ; 9, accessory glands ; 10, common 
.j ' cloaca. E, 1, ccsopliagns ; 2, crop; S, stomacli: 4, cB^nceoftlio sccrotiogorgans; fi, small intestine ; 6, laigc iutes' ' 

tine; T, common cloaca ; 8, ganglionic chain. 

enougli.'hat in such insects ns crickets and phmt- jointed, but the number of the joints, their relation, . 
bugs they are traced with some difficulty. To the siee, and 'shape, and. all connected with them,' are 

head is deputed the faculty'of sensation and pro* so different in different families, tliat they often 

, hension ; to the .thorax the office of locomotion ; form an important •’ means of distinguishing one 

* while almost all the functions of organic life, such family from the other. The mouth opens on the 

, • as digestion and reproduction, are delegated to the bottom part of the edge of the disc, while the large \ 

, abdomen. The head Is variously shaped, commonly complex eyes cover the lateral edges, and extend '• 

. ' resembling a disc,’and presenting a flattened but often both in front and to the middle line at the 

'• still convex surface forwards, -on^ the expanse of top of the head. The organs which, standing 
' ^hichare situated two antenme- of feelers. These round the mouth,. minister to all the accessbiy 
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functions of gaining and swallovring food,' hate, 
though Tory diverse in shape, been harmonised by 
the labours of entomolc^sts so as to represent one 
plan. There is in front the labmm, or npper Iqi, 
then two pairs of jaws, one pair behind the othei, 
bat each single ]aw paying from the side to meet 
its follow in the inid'line. Behind these is the 
under lip, which is sometimes very complex, beii^ 
split into three or five divisions. When the month 
organs are spoken of as bps and lateral jaws, it 
must be remembered that these organs are so much 
modified that in some insects the terms seem 
hardly applicable. Thus, a reference to the dins' 
tration of the head of that insect which is found 
too commonly in our metropolis will show that the 
four jaws, though springing firom separate toots, 
are nnited to form a single style^like puncturing 
apparatus, and this is enclosed in the lower lip, 
which is a tnbe throngh which juices are sacked. 

The head is so consolidated that it would at first 
sight suggest tlie idea that it consists of but one 
ring, corresponding with one annnlns of a worm, 
and some have thought that this was ready the 
case. There are, at least, three segments in the 
liead of an Insect, and the appendages which cw* 
respond to these nay be easily enough seen in such 
a form as the familiar cockroach. 

The first pair of appendages work from side to 
side and over the simple'toothed mandihUt; oa 
these followtfae first pair of maailla, which consist 
of a number of separate pieces. The next, <a 
second pair of maxilla, have their basal parts fixed 
in the middle line to form the labrarn, or Iowa 
lip, of most entomological writers. 

The thorax, although it forms a more or less 
globular or cubical box, which lodges the muscles 
which ply the legs and wings, plainly consists of 
three rings or segments. This is apparent, not only 
on account of the number of appendages, but also, 
on examination, the plates of which it is composed 
show the lines of junction by sutures on the out- 
side ; while on the inside the edges of these are 
doubled in so as to form ridges, to whicb the 
muscles are attached. To the first segment, or 
^rotliorax, are attached a pair of legs. Tb^ spring 
from below, and are extended outwards. The 
second segment, or menrthorax, has a pair of legs 
below, and generally a pair of wings, spruigmg 
from the back, The hind segment, or mriothoiax, 
has the same limbs as the preceding one. The 
are all jointed, the joints teing of beautifol skoc- 
ture. The limb starts from amovable plate wedged 
in between the fixed plates of the body ; tins is 
called the coxa. Then comes a small joint which 
assists in allowing the limb to be rotated, and Is 
called the trochanter. Beyond this is the femur, 


and to its end is attached, by a joint which only 
permits of an up-and-down movement, the usually 
long senated or spined tibia. A stnng of fi\e 
beaded joints forms the foot, tlic'last of which is 
fnmished with two curved hooks to lay hold on the 
minute roughnesses in the surface over which the 
insect crawls. Besides the claws, there are often 
two a three cushions of stiff hairs, which, aided by 
a stidry secretion, are very good sustainers of the 
bgbt and strong creatnres when they walk on the 
ceilii^ of a room. This dacription applies to the 
limb when most developed, as there is a, vast 
variety in the composition of the limbs of insects. 
The legs are used not only for talking, but also for 
cleaning the body, the antenna;, and the -wings. 
They are sometimes furnished with curious brushes 
aikl combs for efecting this purpose, The use 
whidi the working bee makes of its hind legs— 
namely, to store lumps of wnx upon them, and so 
to carry a supply of this substimoe to its hive— will 
also occur to all bee-keepers. 


GERMAN. -XL. 

TBB ACTERBh (wnttnnal). 

(4) Asmss FOBimi fbou vbbbs. 
Adv'EBBs are formed from verbs by suffixing to 
the radical part the termination -Iw^. -.All ndieibs 
so formed, however, are equally employed as nd-'^ 
jectires, thus 

©feuMli^t (from gTnuH«». to believe), credibly. 

@t(iMi$ (from ftnt-fm, to die), mortolly. 
filfigliiti (from fing-f (», to lament), U^entahly. 

SSnliii^ (from mri -f tn, to note, perceive), pci> 
ceptibly. 

(5) ADVJ5BBS FORUED BX COUFOBITIOX. 
Besides the classes given above, a numerons list 
of adverbs in German is produced by the union of 
vurious parts of speech. Thus, the word SBcift, 
(mode, mamcr), combined with nouns, forms a class 
of adverbs employed chiefly in specifying things 
indiridually or separately; thus, step by 

step; part by part; trpifnmnff, drop I 7 

drop. SBnfe is also added to adjectives ; as, 
ftnfe, thievishly ; gTildlt^roKifc, fortunately. 

Sometimes an adverb and a preposition are united ; 
examples of which may be found under the head of 
adverbs formed from pronouns. 

Sometimes adverbs are formed by the union or 
the repetition of prepositions ; as, turd)flu 8 , throngh- 
out, thoroughly; tun^ unbtiiT^, through and through. 

Sometimes a noun and a pronoun joined together 
serve as an adverb ; as, mnncrrelis, on my side ; 
on this side ; nfieiHngt. by all means. 
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Sometimes one adverb is formed from another by 
the addition of a sufbx ; as, gfiiugffliii, snfiiciently ; 
sometimes by the union of another adverb; as, 
iiimmnmclc, ncyermore. 

Sometimes the several words’ composing a plwasc 
arc, by being biought into union, made to perform 
tiic office of an'advcrb ; tjms, furiua^t (for fur 
vcHly; fon|l (for the obsolete fo nt i(l, if it is not), 
otherwise, else. 

COMPAIIISON OP Adveubs. 

Alany adverbs, chiefly, however, those expressive 
. oC manner, are susceptible of the degrees of com- 
' parison. The forms for these are the some in 
adverbs as in adjectives. 

It must be observed,' however, that when a com- 
2)(trisoH, strictly speaking, is intended, 'the foj-ni of 
the superlative produced by prefixing aiit should 
always be eiiiployed ; as, tt am he 

writes tile, moat beautifully (of oil). 

on the otlier hand, we purpose, not to compare 
lodiildoals one with another, but merely to denote 
extreme excellence or eminence, there arc three 
ways in which it may properly be done ‘.—First, by 
using the simple or absolute form of the superlative ; 
as, et gul^t fRuntltc^, he greets or salutes in a manner 
vsnj friendly, X'ery cordially. Sec&Mj,'by employ- 
ing auf« (fluf+ta<) with the accusative, or juni (jn-f- 
t(m) with the datUc/of the superlative; as, aufl 
frcuiitlictfl*, in a manner very friendly; ptm 
in a manner very beautiful. Lastly, by adding to 
the simple form of the superlative the termination 
-(111; as, t(|l(n 8 , the best or in the best manner; 
at the highest or at the most. 

/ - . ' 

THE rREPOsrriox 

’■ The prepositions in German— that is, the words 
employed merely to denote the of things — 

are' commonly classified according to the cases with 
which they arc construed. Some of them are con- 
strued ivith the genitive only ; some with the dative 
only; some with the accusative only; and some 
mther with the dative or accusative, according to 
circumstances. 

In every language the use of prepositions is 
difficult to master. Even in English, where there 
a!re no 'cases to cause^confusion, the prepositions 
'are constantly misapplied. The oases in Gciman 
render the subject doubly bard, and you must 
< study this section with care. 

They may also, on a different principle, be divided 
into two general classes : the primUive and ; the 
derivative. The primitive prepositions alwaj's 
govern either the dative or the accusative ; the 
derivative prepositions are found, for the most part, 
with the gemtiw only. ' 


Table op the 

PnEPOSlTIONS CONSTRUED 


WITH THE OEWTIVE. 

or 


paU. 

Zxeii. 

9u|c(^at6. 

llnt-iviP(n. 

iDidfctt, orticl* 

Uitfcrn. 

frill. 

Un^ta^kt, 

liatOni, vc 

lttttec$nl&. 

IjalOtr. \ 

Unweit. 

SntKi^alb. 

tSdniitlrip, 

3twfril, or jcH» 

ornnttrip. 

friti. 

Sleiinugt. 


SBd^rcut. 

SAngl, 

SBegtn. 

Sant. 

Sufrige. 

(2) PREPOSITION'S 

CONSTRUED 

WITH THE DATIVE. 

Slul. 

Cntgcgcn. 

8lu^{c. 

Okgeniibcr. 

m. 


SlulKtR. 

flUii. 


PREPOSITIOJtS. 


Pladfi. 

©rit. 

9lAtf)P. 

Sion. 

SlAp. 

3«. 


Siuriker 

©annnt. 


(3) PoEPOsiinoNS 

a 

I 

3 

WITH THE ACCUSATIVE. 

S)ui^. 

©pnber. 

Sue. 

llni. 

®cg<K, or gen. 

SBitcr. 

Opiie. 

(4) PREPOSITIONS 

CONSTRUED 

WITH THE DATIVE OR AC- 

CUSATIVE. 

2ttt. 

U6cr. 

2iur. 

UntcT. 


airr. 

Sr. 

'Snnfi^tn. 

?{(&(». 


(1) PREPOSITIONS CONSTRUED WITH THE 
GENITIVE. 

We now give again the prepositions governing 
the several , cases respectively, with their proper 
deflnitions ; subjoining also some few observations 
on such of them as seem to require farther ex- 
planation. And, first, we mention those construeci 
vrith the genitive. 


or,flatt. instead. .. 
ffluscrSaltf, without, out- 
side. [side, 

©irtfcit, or ricirriH, on this 
4 ?at&cn, or on ac- 
count of. 

within, inside. 
Senfrit, or iciifrin, on that 
side, beyond. 

Jtiaft, by virtue of. 

(also gov. dat.), 
along. 

Saat, according to. 
above. 

2x0^ (also gov. dat.), la 
spite of 


Urn— tpifim, for the sake 
of. 

llngca^tct, notwithstand- 
ing. 

llntcc^nlD, below, on the 
lower Side. 

llnfecn, near, not far from, 

Umurit, near, not far from. 

fficrmutelll, or mittclp, by 
means of. 

fficrmi'ge, by dint of. 

JiCft^ceat, during. 

SOegen, on account of. 

Sufrige '(also gov. dat.), 
in consequence of 


Observations, 

81 n pat t is oomponnded of an (iw) and ©tall (ylace), 
and these components may sometimes be separated ; 
thus, an brt JBttibcrl Patt, in the- brother’s stead. In 
this case, the part ©latt takes its proper character, 


which is that of a noun. 

like toegoi and nm— totPeit, expresses motive. 
Btrictly speaking, however, l^atten seems to point 
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to a motive that is direct, immcdiaU, and sjicBial ; 
wegtn indicates an object less definite and more 
distant; while urn— wjtlleu looks to the n.'i2Z, 
or welfare of that which is expressed by the genitive, 
hlbesc distinctions, however, are not always re- 
garded, even by writers of reputation. 

§albfn or §albft is al^vays placed after the noun 
which it governs ; thus, tes for the sake 

^ of money ; ifijrgniigtMi for the sake of pleasure. 
-Salbcti is often united with the genitive of personal 
pronouns, in which case the final letter (t) is 
omitted, and its place supplied by t ; thus, mtlwl. 
Batbtn (instead of nittner^nlbcn), for my sake ; ttinct^oIDto, 
• for thy sake ; fetnet^olbm, for his sake, etc. So, too, 
it occurs in the compounds tcIQatt, on account of 
that ; on account of which ; wlierein, as in 

innctlinlt, obir^nlS, uniet^nlS, the form ^alben 
is shortened into |alb. In the last four has 
the sense of part or side ; as, outsido, etc. 

fEBtgtn may either come Icfore or after Its noun ; 
as, tetgm rcr groien on account of the great 
danger ; ftince ®<funt(i(it on account of his 
health. 

llm— Kritlen is always separated by the genitive 
which it governs ; thus, uni ®ott<l mificn, for God’s 
sake. 

Ungcnc^td may either j^^cede or succeed its noun ; 
^ as, ungtA^tet aI(<i ^inttrnifft, notwithstanding all hin- 
drances ; f<ine« sngc^tet, notwithstanding his 
industry. 

18(tmbge, hj dint or meane if, indicates physical 
ability ; as, wtmtge tei by means of' industry. 
Xt thus differs from fcdff, which points rather to the 
exercise of moral power ; as, Imft ntcinH by 
virtue of my office. 

3ufoIg<. when it comes after the word 'which it 
governs, takes the latter in the dative; as, t<ni 
Stfc^Ic jufbtgr, in consequence of (or pursuant to) the 
order. 

S4ngS and tred may also govern the dative. 


(2) PREPOSITIONS CONSTRUED WITH THE 
DATIVE. 


9lA(d> after, to, according 
to. 


Slug, out, out of. 

9lnfec, without, outside 
of. 

^3ti. by, near, with. 
iBiimtn, within. 

Uiitgtgtn, towards, oppo- 
site to. 

(SltgenubcE, over against. 

conformably with, 
snit, with. 


next, next to. 
Iftebll, together with. 

06, over, at 
Snmmt, together with. 
@ett, since. 

IGcn, from, of. 

311 / to, at 

Butoiber, against, contrary. 


Observations. 

Slut indicates the place, the source, or the uio^- 
rial whence anything is pro’duced ; as, au8 btm $fmre, 


out^of the house'; augStrte, out of love; ntigSltSW- 
dat bit SSelt gtnia^t, out of nothing has God made 
the world. . 

&uici differs from Aue. in thatit denotes jriY»afi 0 n 
rather than iransitmi ; thus, nut bent '^aufe marks 
motion from or out of the 'house, while nudej hm 
^uft signifies position In respect to the bouse, that 
is, outside of the house, abroad ; hence comes also 
the signification Ifcsides, exchisive of; as, Dlittnanb 
aufet mlr nai {ugegen, no one besides, 'or except me, 
was present. '' 

JBfi shows the relation cd proaAmihj.iy: identity 
in ^pect to persons, places, times, etc. ; as, tr 
to^nt 6n kintm fllntbtr, ho resides witlt his brother; 
6« bnn <6Aurr, V ^ i'bs honse ; 6rt bee ©(dbdfintg, 
at the creation; 6n miinn Sltthin^, at or vpon my 
arrival ; 6ti btm in Plato, that is, in the v’orks 
of Plato. 9 1 i is also used in making oath or pro* ^ 
test; as, 6ei'@btt; 6n metntr God; hy or 

upon my honour : a use easily derived from the 
primary signification of 'the word. It should be .* 
added that the German 6(i (unlike the Engli^ by) 
is not properly employed to denote the cause, ' 
me&ns, or instrument of an, action ; this is done by 
the words bui^, von, qr mil : fo^cc mb bee Gtfra6a^n.\ 
Siniitn is used in denoting a limitation of tim; 
as, htnntn ItAgtn, witldn eight days. 

Sntgegtn always comes after its noun, and 
denotes the* relation of parties moving towards 
one another so as to meet: hence it gets tbq 
Mgnificatlon opposite to, over against; thus, let 
itnutt liafl frintni ®(ittc entgtgcn, the boy runs ioivards, 
that is, to his father; brm SBinbe nitgtgcn, against 
the wind. ' 

©igcniiter marks an opposite position of thin^^i 
and, like entgegen,, comes after its noun : as, btm , 
^ABfc gcgtnfibtr, opposite to, vi fronting the bouse. 

anil signifies sometimes the relation of imwn; 
sometimes ftiat of instrumentality; as, ec orttltit mil 
ftintro ffloitr, he works with his father; mil rintm 
aHtiftc r^iitibtn, to out with a knife ; sometimes, also, 
it indicates the mamer of an action ; as, mil ©imott/ 
mk ?ifl. 

in all its uses, has its nearest equivalent in 
the English word after; as, je^n aUiniiien via, 
ten minutes after four ; nn^ cnglift^er JDJrte, after the 
English fashion ; bfr 9l«fe na^, after (that is, following 
after) yonr nose ; bem @iwme na^, after (that is, in 
the direction qf) the stream ; bet Sef^tbutig no^, 
(fier (that is, according id) the description ; nit 
gc^tn unit bet ©tabt, we are going after (that is, in the 
dira^on f, ion'ords, or to) the city; b«l ijl 
no^ 5lmrrita ttflimmt, tlie ship is bound after (that is, 
for) America, etc. 

. "When direction towards a person, instead of 
place, is indicated, j tt is employed ; 'os, iifi toRbe ju 
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ntcincni ^bitcc I shall go to my father. Some* 
timcsniK^isniscd ih conncctiou with ju; as, erlitf 
wflcfj ttr ©taVt $«. he ran (Uterally,«/fcr ton'^^9 
the city. ^Vhen it denotes direction ki 7/5, as in the 
phinse tem ©nrmc following or going with the 
stream, it is put nficr tho noun which it governs: 
so, also, wlicn it has the kindred sense, aeeordtiiff 
to; as, mcmci tWnnuug nacf*, according to my opinion. 
If, however, in the latter ciisc, a genitive depends 
on tho noun niidor tho government of the preposi- 
tion, nn^ precedes i as, niiA (ft Settlin’^/ 

according to Scliillcr’s description. 

and fcimmthavc the same general signi- 
Tication, together with ; but, strictly speaking, differ 
in this, thfii fiumiit not only indicates conjoint, but 
also siiiiulfa7ieous action ; thus, ?(«tRn fatumt feinru 
' fcficn 4uf fein •$auvt Itjcn, Aaron 

together with (i.c., simuUaneouslg Kith) his sons 
^ay their hands upon his iiead. 

DHs seldom used except in poetry. 

ill on marks the source or origin of a Ihiag, and 
has the same latitude of signidcatiou ns its English 
cquh'nlcnt/ruw ; thus, ter SBinb von Dflcii, the 
wind blows from tho oast ; tna ®rti(i»f ip v«i that 
poem is from (Ig) him. With an or auffollowing, 
it'iBdicatcs the extent of a pci iod of time: vontre 
crflcR Aintfidt fl», from cnrlic.«t childhood on; von 
fcincc Snarnt fluf, from his youth up. 

3u primarily is a more sign of tra7i8ltion, but Is 
made to denote a variety of cognate relations, from 
a state of motion to a state of rest. Examples best 
illustrate its use ; thus, icf; luiU ju nuintin iSntcr grtrii. 
I will go to my father ; ivlr tnfen jh SSaffee nnt jn 
Sftntc, wo travel by water and by land ; ju 3Jf«rtc, on 
horseback ; pi on foot ; pi at home ; pi 
jcncc at that time ; rr liat mid; pint (for pi rrm) 
9hinni (icnifl^t, he has made mo (to become) a fool ; 
« t6ut rt mir ju Strtf, he does It to (show) love for rae. 
It is sometimes used os an adverb^; as, ju. goon; 
pt vk(, too much ; tiiA^e rte pi, shut the door to. 

3un>ir«r, against, eontTary to, conics after tlic 
word which it goveius. 

(3) pnnposiTiONS cossthued with the 
ACCUSATIVE. 

!!Diic^. through. Pouter, witliout. 

giir, for. Um, about, around. 

or (jtii, towards. SSittr, against. 

iD^ne, without, . 

OnsilEVATIOKS. 

(Ditccif has its exact equivalent in the English 
word through; a^ twr^ tic gtiicii,to go through 
the city ; mrd? S^ren iSfiPane, through your aid ; rft« 
gAttp 3a^t turd) (where, as often in Efiglish, the pre- 
position comes after the noun), the whole year 
through. 

\ 


(Srgtn (contracted, gcn)indicaios motion 
and hence has the signification opposite to ; but ' 
whether it marks direction towards in a manner 
friendly or otlienrise must be determined by 
the context. In /his respect it differs from luitfr. 
against, which denotes an opposition, doing or 
designing evil. 

JDfeiic and foiiber areof the same import; but the 
latter is seldom used, and then only when the 
substantive has no article before it. 

llm, like the English word aboid, indicates tho 
going or being of one thing around another ; and 
hence denotes also nearness, change of position, 
succession, etc. ; tims, iim bm Sifd; ftpcR, to sit lound 
the table ; luirf bniifii ifflfliitcl iim bi^, throw thy cloak 
about thee ; »hi jtuct Itfir, about (literally, close about, 

1 , 0 ., exacthj) two o’ctock ; cinen Xag luu ben «nian, 
one day about another, that is, every other day; 
ti ill UTR ilrn gcf^c^ra, it is done about him, that is, it 
Is over with him ; uni Otb fpitisn, to play about (for) 
money; urn ptn hlngtr, younger about (5y) ten 
years, etc. Before an infinitive preceded by ju 
(that is, before tlic supine, as it is sometimes called), 
jHit denotes purpose ; as, imi pi pigrtt, in order 
to show you ; ii nt ju hi order to write, or for 
tlicy?tfy;w8c of writing. 

(4) WICP0SITI0N8 COSSTnUED WITH THE DATIVE 
on ACCUSATIVE. 

Sin, on, nt, near. i\kt. over, above. 

5liif, on, upon. llnUr, under, among, 
behind. Qlrr, before. 

’ 3«, in, or into. dwifc^ui, betwixt, between. 

S>lrb(n, beside. 

OBSCBVATIGXa. 

These prepositions govern either the accusative 
or the dative, but not without a difference of signi- 
fication ; for when motion towards, that is, motion 
from one point to another, is indicated, the ai^uSa- 
tivc is required ; when, however, motion or rest in 
^ smj given place or condition is signified, the dative 
Is used ; thus, bn Jlniibe Ifiufi in ben ©aitcn, the boy runs 
into (motion towards) tho garden ; bet itnAbc lAuft m 
\m (Svwhn, the boy runs in (motion within) the 
^irdcn. This is the general principle, which will 
be found, with more or less distinctness, everywhere 
to prevail in the/Use of the prepositions of this 
cltms. 'We subjoin a list of eimmples 

Dat. 9ln citicm Ort(U)0^ncn,todwellmQrataplace. 

.. Acc. 8ln tinen Siiunb fc^ceiben, to write to a friend. - 

Eat. an (GccflARbe, weak in understanding. - 

Acc. ai? Bit bcR Slbcnb, even to or until evening. 

Eal Sim QRrrgcn iinb mn Slbmb, in the morning and 
in the evening. , 

Eat, IKnfbcm £4 ibewo^mn, to live in the country. 
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Acc. 8J«f tftS Sflrl t«r<n, to, travel into the country, 
Acc. @0 viel auf ten SRann, so much for a, or per 
man. 

Acc. Stuf teutff^c SIrt, in (j..Q.^fdloKins a/ier) the 
German •way. 

Dat. ^ {le^t tmr, he stands behind me. 

Acc, Sc trot Winter be stepped behind me. 

Dat. 3^ nolinc m brc Stott, 1 live in the dty. 

' Acc. 3^ gel^t in tie Stobf. I am g;oing into the city. 
Dat. St {lanb itc&cn mu, he stood near to me ' 
Acc. Sc {tcfhc {t($ nt(cn he pUiced himself near 
’ me. 

Dat. ll6tr ttr SltBrit, over (i.6 , juJliic af) the work. 
Acc. llttr mniK Jtcflfte, beyond my strength. 

Dat, finnti untn (intin Saume, I stood under a 
tree. 

Acc, Sec ‘$iinb !rtci^t iirttec ben lltf4 the dog creeps 
^•under the table. 

Dat. ©0 ttifl i^ ntt^ nt^t cw bu BctBeigtn, then will I 
' not hide'myself from thee. 

Acc. Sd) ge^t mc he I go before tiie door. 

Dat. 3^ fog jioifi^m jwei ffeeunten, I sat between two 
. ■ friends. , 

Aco, 3(^ jittfti iwiff^en idle, I placed myself 
- between the two. 

examples illustrating the various uses 
OP THE) prepositions 

The following exaiples, drawn, many of them, 
from the worlts of wel -known Gennan authors, vriU 
ilhatrate clearly the Uses of the prepositions, and 
will prove at the same time an excellent reading 
lesson. 


9tn. 

3m Snnem Seutf^ImrtS.ge* 

tornn-rt hm an 

hnem .ffittfet, obcc bcin 
Jlaifu an tuiem Ani'f'^innt 
fettle. (St^iaec.) 


In the interior of Ger- 
many events tookplace 
which have ever oo- 
oarred before, when 
the throne 'was with- 
out anEmperor,ortbe 
Emperor -without an 
imperial mind. 

SDit Min mu ion dnmlit (We stand far from each 
ntnn3o5r<n,"il9«rhm , other in Tears, in te- 

®nt!. cognised worth. 

®t lU an Ut SlnS'jiJtnnj He (has) died of ctm- 
gtitottm. sumption. 

®us eui^ an nintt Shlo Mast I likewise douht of 
Jonfiln? (eijidir.) thyltm! 

SU gnanbi nntten iti' an Thjr friends are he- 
tit: (©.fiUtr.) ■ ciming perplexed 

at^t thee. 

anitSinjIltttffluHittenill Of the anxiety of the 
‘ mother thou dost .not 

' ' thinfc 

®t ftiiiJ tintn Bttif an mi^. He^vrAe a letter to me. 


(Sc mtc emm Slcicf.) 

iDlan tennt btn Alcgri an ben 
ffrtfrn. 

fflie 91a(^'fwnnienf(^aft bc« 
fa gtfuc^'teten Jtari V. 
fulitnebtt in SlefoWf 
21^1 l^rec iBefif'nngen an 
he Surien, ben ^nhcn an 
he ilJrttcflnn'tfn ju »c^. 
Iie'ten. (©clftKei.) 

•Calte mrettbcui^'lMli feft an 
btm (^inubtn an ® 0 tt, bm 
®attc nnftc SaCcc. ^ . 

Sluf. 

SSic tsaitn auf cintn Slu^gnt* 
Mtd auf bte © ttage gegangtn, 
urn uni ben 3ttg an'infe^en. 

Set SJfirigtcmciPet i(l auf btm 
tHat^'gauft, unb ftiit ©e^n 
i|t >iuf few Uiiwecrrtfif'. 

Slit ttateii gtpein anf bn 
3ogb, unb ge^tn ^nilt ftuf 
einc 

©tab ©it Wfe nuf mu^ b 


(He wrote me a 
letter.) 

One knows the bird 
' its featLars. 

The descendants of tlie 
formidable Charles V 
in danger of 


Sel, • 

6tl tnit, ({ ju 

Pbtc ju fafftn. 

®fi^tbtm !2(bfi^cb jitirrt mir ' 
iae^tti. (©tjillfc) ' 

®ti gllct fthipt JliDg^nt tfigl 
® Jtt S^pc^iltn hi* 
Wten. 

©44)(m®ttii,lEifpli^einim 
tttbot'btnen Cparaf'lec ! 
©aftav gcftann' mU 
fetnott StBtn he ©cttioi^t 
WM^rn. 

S>fll if! nii^t ©itte Iti unJ. 

®c nannte W meintm 

SBw'namtn (orSJaa^amtn), 
3t^ (t|e m^t gccn "bet emcc 
Pombt. 

iu ftin. ' 

®riwt«' tB W 8e-btHBllrafe. 


territories tothe Turk', 
and the other to the 
Protestants, 

Hold inviolably fast to 
,thy faith in God, the 
Father of os alL 

We had gone for a mo- 
ment into the street, 
in order to look at the 
procession. 

The bugomas^ is at 
the council-house, and 
his son is at the oni- 
varsity. 

We wereyesterday at the 
chase, and are going 
to-day to a xi^ding. 
Aie you angry with me I 
Eain follows (upon) tun- 
shine. 

It depends •opou me to do 
it or to leave it undone. 
At every fargwdl (de- 
parture)- ’my heart 
trembled T 

With all his prudence he 
suffers himsdf to be 
- beguiled into foedish 
actions. 

Such a mind, with such 
a depraved character ! 
Gustavns Adolphus 'won 
■with his life the battle 
.at L-iitzen. 

That is not the fashion 
with vs. 

He called mo by my 
' Ohristian name. 

1 do not like to read by 
a lamp. 

He seems not to be right 
in mind (in his .right 
mind). 

He prohibited it on pain 
of death. 
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Kjitt, ■ ' produbed works of great power and beauty. But their' 

'Ste ticfcn SiH'gmbM. ' /Till' this moment. ' famo w.a8 soon eclipsed, e^'en in theit own days, as 
aBrc.tUit'tn ■ AVe remain till evening. it h^ been almost completely,’ in' later times, by the 

ibU tiefe Jd; To this hour I do not splendour of their great contemporary, the greatest 

' 'niett, Mjie ‘«8 ' know how it was pos* by far, not only amongst the Elka^than dmma- 

^ gcjM'i'ni tjl, ju IcicH, »ic 'sibleforhimtoliveas tists, but'-in tine whole catalogue of England’s 

cc ic6tc. he' did (live). lit(«iry wortiwes. 



SitAKr^arrARc’s Hooss, &TaATFoiix>>ON'AvoK. 


gc^ 5U na(t* aSictt. Ho goes as far as (to) 
Vienna. 

35nS SBafftc tridjtc i^m K8 a« The water reached up to , 

' his neck. 

fflia fluf fiinen {punft jinb jic One point excepted, they 
dnig. " ' areagrcMl. 

@r niebt t^n, aT 8 Bi8 tr He docs not go before lie 
rm«®d<^Af'tcBc<n'ttgt$a(. has finished^his busL 

' ’ , ■ ness. 

. ^ENt^LISE LITBRAT0RK-X. 

IConliwied/rom'j). 157.1 

THE ELIZABETHAN PBRIOD-SHAKBSPEARB. 

^Ve have' given a brief account of the earlier 
' ■ Elizabethan dramatists, and have seen that some 
of them at least were men of rare genius, and 

' ' ^ 1818 Is often placed before the 'prepositions auf, etc., as, 
fiia nuf, na^i, SIS etc. Tl\e. pupil will observe that some 
of’the prepositions are employed in lids seebon os adverbs. ' ' 

. 161 > ■ '' '• 


There is hardly any great writer, save Homer, of ' 
wliosc actual liistory less is knoum than of Shake- 
speare’s. He was born in April, 1564, at Stratford- 
upon-Avon, in 'W^arwickshire, being tlie son of John 
Shakespeare and his wife, Mary Arden or Arderne. 
John Shakespeare, the poet’s father, was an alder- 
man of the town of Stratford-upon-Avon, and carried 
on the trade of a wool-dealer and skinner, and pro- 
bably that of a glover. At one time he appears to 
have been a veiy prosperous man, and his wife, the 
poet’s mother, was of an ancient and well-to-do 
iVarwickshire femily. But in Iiis later years, and 
at the period when his son w'm growing into man- 
hood, his fortunes had declined, and he became ' 
involved in poverty and debt. Of the earlier youth 
education of William Shakespeare we know 
absolutely nothing with certainty. We have no 
record of where he was .at school or what his em- 
ployment V'as sifter he left it. In November, 1682, 
at* the 'age. of eighteen, he was married to Anne 
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Hathawnt, t}ie daughter o! a small farmer lining at 
Shotteiy, not far from Stratford, His wife was 
several years older than himself ; and the fact that 
their first clfiid was bom bat a few months after 
marrying seems to show that the carciimstances of 
the marriage were not much to the credit of the 
parties, and to confirm the traditions of Sliake* 
speare’s early wildness. A very short time after- 
wards, about 1586, there is no doiibi that he left 
liis native town and settled in London, and became 
a member of a theatrical company. From the little 
that we know of Shakespeare’s position and cirenm- 
stances at Stratford, and what we know of the 
powers he in fact possessed, and of which he must 
probably even then have been in some degree 
conscious, this change from Stratford to London 
seems to require little explanation ; but tradiU(m 
has been busy finding occasions for it. The b^t- 
known story upon this subject is that Shakespeare, 
with some of bis wild companions, was guilty of 
the common, and in those daj's not very hmnoas 
offence, of deer-stealing in the park of Sic Thomas 
Lucy at Charlcotc. For this offence he was traited 
by Sir Thomas with a severity which he resented ; 
and he showed his resentment by uTiting a set of 
doggrel wrscs in lidicule of his enemy, and fixing 
a copy on his gate * an offence whioh lonsed the 
anger of the local magnate to such an extent that 
Stratford was no longer a safe abode for Shake- 
speare, and hence his migration to London This 
story rests upon no sufficient evidenco. But it has 
in itself no improbability, and the tradition has 
more consistency than most of the same class. 
IVifhin a short time after Shakespeaic’s death old 
people in the neighbourhood professed to give 
fragments of the very ballad wiiicli did the 
mischief. And, whatever the cause may have 
been, there can be no doubt that later in life Shake- 
speare bore some grudge against tho Lncy family, 
and intended to ridicule them in the person 'of 
Justice Shallow, in the Merrtf Wires cf 
who bore as arms “a dozen white luces” in “bis 
old coat " (luces— that is, pike fish— being in fact 
borne by the Lucys), or as Sir Hugh the IVelshman 
expressed it, “a dozen white louses,” which “be- 
come an old coat well.” Shallow's compIaiDt 
against Falstaff, “ You have beaten my men, killed 
my deer, and broke open ray lodge,” has been 
thought by some to refer to and confinn the story 
of the deer-steoling. On the other hand, however, 
this passage may possibly explain the origin of the 
story, 

^Vhatover the cause of Sliakcspenre's move to 
Lpndon may have been, wo find hire become 
afterwards a member of the Globe company of 
players. This was the most important of tho 


theatrical companies which were nt this time 
becoming so numerous in London, and it bad two 
theatres under its conti-ol, the Globe in Southwark, 
for summer use, and the Blackfriars theatre for 
winter. Tradition has ngain been very busy over, 
this perldd of Shakespeare’s life, and the mode in. 
whidi he gained admission to the company. But 
the stories of his having held horses at the theatre 
door, and other tales of the same class, are wholly 
unworthy of credit. The stage was not a profc.s. 
sion very difficult of access ; it was then, ns it has 
often been since, the common refuge for “every' 
one that was distressed, and every one that was in 
debt, and every one that was discontented ” ; and 
Shakespeare, in his distress, adopted 'it. Like most 
of the great dramatists of his day, he began his 
connection with the stage, not as an author, but ns 
an actor. As such, there is no reason to suppose 
that Shakespeare showed any renmrkable talents, 
or attained more than Very moderate distinction 
but the tme bent of his genius soon made itself^ 
known. He began his career as a dramatic author, 
like many others, by improving and adapting to the 
purposes of tho day old pieces forming part of tho 
stock of the company ; and from this inferior office 
be advanced to the nobler function of wholly 
original composition. 

From the time of Shakespeare's joining (he' 
Globe Company bis career seems to Imvo been o]io>' 
of unbroken success. The companyifself prospered, ' 
and had the prudence or.good fortune to steer olenV 
of those collisions with tho City authorities from i 
which other companies suffered so much. And 
Slmkespearc's own position among his paitncrs 
steadily improved, till, at the accession of Jamc.s I., 
in the renewed licence then granted to the com- 
pany, his name stands second among the ndicii- 
turers. He had never abandoned his connection 
with his native town of Stratford, but scorns, 
during tbe whole period of Ins life in London, to 
have visited it frequently. And there he invested 
the proceeds of his share in the theatre. In loiiT 
he bought tbe estate of New Place, in Stratford, 
and built there the house which becamo famous in 
cOQsequcnoe. In 1602 he purchased further pro- 
perty in the same neighbourhood. In 1611 he sold 
most of his interest in tlie theatre, finally aban- 
doned all connection with tbe stage, .'ind retired to 
end bis days at Stratford. His only son had died 
in boyhood some years before. Of bis two 
daughters, one had been married for several yeais 
to a physician of some eminence, .and she and licr 
husband resided with him ; the other remained un- 
married until a short time before her father's 
death. Of Shakespeare’s life at Stratford during 
the few years between his retirement from the ' 
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theatre and his death we can learn notidng, except 
limt rumour seems to indicate that he maintained 
to tlie la-it his intimacy with his old literary 
associates. He died on the 
2ilr(l of April, IGIG, accord- 
ing to tradition on flic an- 
niversary of Ills birth, 'and 
was buried in the pari**!! 
church of Stiatford, 

From wliat we have already 
related of tlio history of 
Shakc«;ponre’& life, it vrill be 
npi>arcnt that, wljatever in 
his } oath lie may ha\ c been, 
in Ills matuic years he was a 
prudent and careful man in 
the inanagcmcnl of his 
woildly concotns; and the 
kindliness and amiability of 
Itis di>position secured for 
him in u peculiar degree the 
esteem and nltcction of \\i‘* 
brother actors and the most 
eminent of Ids literaiy con- 
tomporarics, ai well as tlie 
warm friendship of the chief 
patrons of literature in hi« 
day. He did not. absolutely 
escape the iiobtUity of rival 
dramatisls and angry pain- 
pliletcers; nud'lho habit in- 
dulged by Slmkespcnrc in the 
early paU, at lojist, of Ids 
career,' ns well as by other 
dramntWs. of adapting the 
works of oiriier writers, laid 
him open to tlio charge of 
stealing the fndt of other 
men's labouis. But, on tlie 
whole, the respect and popu- 
larity which lie enjoyed se- 
cured for 1dm an unusual immunity from contro- 
' versy or attack. 

Few subjects have given rise to more discns'ilon 
than tlio question of the e.xtcnt of Shakc‘fp(?are*s 
learning; and. the known facts being scanty, 
upon few subjects have more extravagant conjec- 
tures bron indulged in. As to whore or in what 
way he received any systematic education, nothing, 
as ne have pointed out, is reconled. BenJonson, 
' in the laudatory versos which he wrote vipon him, 
says that he had “small Latin and less Greek.*’ 
In his plays the subjects of which are derived from 
clasMC.ilsourccs.it is beyond doubt (liathevvoikcd 
from tranriations.not from the original ; .ind several 
contempdran' allurious make it clear that, as 


compared with his brother dramatisis of the day, 
he wa** regarderln*. an unloa^nod man. But it 
be remembered that at that time the Mace wu'. 


adorned by tlie profound ]c.nning of Brii Jon'>on 
himself ; th.it some of tlie otlier dramutivt*-. tliougli 
1)0 riv.ili, of Jonvon, were Ic.inictl men; and that 
most of them had at loa<t .such cnltnrc nh a 
university education ‘.ccured. The matter being 
thus, to a certain extent, left at lartre, one tl.i’-'. of 
critics have rcprcsente<l Shako'^pe.in* a*, an .ib>^* 
lutely illiterate man, while ollicri. with lcs‘<txcn'-»', 
Iwvc sought to endow him with :i knowledge of all 
the European language®, ancient and imvlrni, and 
indeed, of almost all branches of Irarmng. Tl.o 
truth plainly lies sotncwlKTp lxtw<{‘n Ibc-p two 
extreme-. We p.imiol ifjoct tl»‘ te-rimonyof his 
contemporarie,*« th.it ho was .t man of but sraniy 
lcaniing..ind cspeciallv th.it hewn.- a poor linguist. 
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But, on the o^hei hand, tlie great wscs of Icaraing 
to a poet aie to remove local and national pre- 
judices, and nnrroTrness and distortion of taste and 
judgment, and to supply materials for the mind 
rnd imagination to work upon; and, judged by 
these tests, it cannot bo denied that Shakespeare 
had acquired such a degree of leainiug as was 
needed for the development of lus poctieal powers. 

If the details of Shakespcaie's personal history 
are obscure, tiie histoiy'of liis works is almost more 
so. Successue generations of cntics and anti- 
quaries have laboured u ith a zeal almost fanatical 
in .bringing to ligiit every fragment of evidence, 
internal or external, beating upon the history of 
Shakespeare's plays, witli extremely meagre results 

It will be convenient to mention, in the first 
place, Shakespcaie’s poems, before going on to 
notice his plays^tlie more so as he appeared ns a 
poet before he did as a dramatist. “The first 
heire of my invention," to use his own words, was 
tb'o poem of " 'Venus and Adonis ’’ Tliis poem was 
published in 1593, but was probably written a good 
deal earlier. It is a narrative poem ou the well- 
known story which its name indicates. The sub- 
ject is not a very attracti\e one to the modem 
reader, but it alio'iva in a high degree the fertility 
of imagination, judgment, good taste, and sense of 
harmony which are among the peculiar character- 
istics of Shakespeare. This was followed in the 
next year by the “ Rape of Lucrece," a poem some- 
what siadlar in character. Both these works, 
especially the former, attained a gieat and imme- 
- diate popularity. ‘The “ Passionate Pilgrim," pub- 
lished in 1599, was a collection of poems published 
in Shakespeare’s name, though almost certainly 
without his consent; many of the pieces in it 
are undoubtedly by other authors, but some, are 
certainly his. His “Sonnets" were not pub^ 
listed till 1600, but it is probable that they were 
written at intei>TiIs extending over many years 
preceding that date. The '• Sonnets ” have given 
rise to one of the most curious and one of the most 
^fruitless controversies in the whole history of 
literature. As published, they were dedicated to 
“ Mr. IV. H.,” and specnlation has been busy as to 
who the W. H. could be to whom these tender and 
beautiful outpourings of love and reproach were 
addressed. But no clue to the identity of H. 
on which the slightest reliance can be placed has 
been discovered ; and there is no sufficient ground 
for assuming that the “Sonnets" were really ad- 
dressed to the same pereon to whom, when col- 
lected, they were dedicated, or even to any one 
person at all. 

The order of Shakespeare’s plays, and the dates 
a|i which they were written, it is for the most part 


quite impossible to determine with any re.'\l cer- 
tainty. But ns the attempt has been very often 
made, and by very eminent critics, and as anj-thing 
that can be learned upon this subject is important 
and instructive, we shall briefly indicate what 
materials there ically are for ascertaining to any 
extent the history of the plays, ^ 

The external evidence is of the following kinds : 
A certiun number of the plays were published singly 
during Shakespeare's life. And of course the date 
of publication giies us the latest date lit whicli 
each p1.ay can hare been composed. But it gii es 
us no moie. '\^’c know that many of Shakespeare’s 
plays bad been acted for years before they were 
piinted, a large number neier haring been pub- 
lished tUl some years after his death. The plays 
rims printed during Shakespeare’s life were— 
Siehard II., IticJtard III, and liomeo anrl JiiUef, 
in 1597; Lore's Labovr's LoBt, and Uenr)/ IF,, 
Part I., in 1598 ; Henry IF., Part II,, Henry T', 
Herchmt of Fenice, Mtdmnmer HiyU's Prcani, 
Hvek Ado alovt Kotliinff, and litvs Andronieus, in 
; Sferry Tl’iecj of IT inrfwr, in 1602 ; Hamlet, 
in 1603; £iny Lear, in 1608; Troihs and Cressida 
and Pericles, in 1609. But in some instances the 
first quarto edition differs very materially from the 
play as we now have it; the quarto Eaw]n 
especially is probably only a first sketch, after- 
wards worked up into the more complete'" piny. 

We learn some further information about Shake-, 
speare’s ploys from a passage in the “Palladis 
Tamia" trf Francis Meres, published in 1598. He 
says ' — “ As Plautus and Seneca are accounted tho 
best for comedy and tragedy among the Ijatines, 
so Shakespeare among the English is the most 
excellent in both Jdods for the stage r ifor Comqdy 
witness his Gentlemen of Verona, his Lhrors, his 
Zoe^slabovrlg lost, his Love's labours' nonne [that is, 
no doubt, Airs Well that Ends WelV\, liis Hith 
summer's nlyht dream, and his Herchani ef Fenice : 
for Tragedy his Mkhard the I', lUehard the S, 
Henry the 4, Ling John, Titus Andronieus, and Ins ' 
Homo) and Juliet." And from stray entries in con- 
temporary diaries and other similar sonrees we 
learn that certain plays were in existence at an 
earlier period than they could otherwise have bceiu 
shown to exist. In this way we "know from the 
diary of a Middle Temple student named Manning- 
imm that Tmelfth though never published 
till after Shakespeare's death, was acted in the 
Middle Temple Hall ns early as 1602. 

The internal eridence. as to the chronology of 
Shakespeare’s plays is of two kinds. In the first 
place, many of the plays contain manifest allusions 
to contemporary events, allusions in some cases so 
pointed that they could only have been written 
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-v^hen.tlie events referred to were fresb in thcpnblic 
mind. But the value of these allusions as an indes: 
of date becomes comparatively small when, we 
recollect that many, if not most, of the plays were 
acted long before they were printed ; and many of 
them undoubtedly underwent much change 
their original forb before they reached the shape in 
which they have come down to us, and that such 
allusions as we have referred to may well have 
been inserted long after the plays were , first 
written. The other hranoh of internal evidence 
upon the question, is of greatervalue. Itisderived 
from the character of the plays themselves. It is 
impossible for anyone to believe that the greatest 
efforts of Shakespeare’s genius, such as Mac^h, 
and King are the work of a very 
young or inespeiienced writer. And it is difficult 
to resist the conclusion, so forcibly urged by some 
critics, that plays in which we find one peculiar 
as^ct of the 'problem of life, or one type of cba> 
racter strongly marked, belong to the same period 
of their autlior’s life. Thus, there is' great proba- 
bility that such plays as Hamlet^ OtUelh^ Lear^ 
and ^aoleth were written within short intervals of 
one another. Again, peculiarities of outward strac- 
ture— such, for instance, as the prevalence of 
rhymed couplets in one group of plays, and their 
absence'‘iii another, eta— are deserving of careful 
consideration. There is some reason for tlilnking 
that the prevalence of rhyme in any play is in 
general an indication of early date. 

"Such being, in short, the materials at our com- 
mand, it is evident that any chronological arrange- 
ment can be no more than a vague approximatiem 
Nto the truth. We shall not, therefore, attempt 
such a classification; but shall rather^ when 
speaking of the plays individually, point oUt to 
what period each may with most probability be\ 
referred. / < “ 

' The first coRected edition df Shakespeare’s plays 
was given lo the world by Heminge and Condell, 
two of his brother actors of the Globe Company in 
1623, seven years after the author’s death. This 
edition was in folio, and is commonly known as the 
first folio. The second complete edition, also in 
folio, appeared in 1G_32, the third in IGGil, and the 
fourtli in 1685. 

An authoritative chronological arrangement of 
^the plays of Shakespeare being unattainable,* 
'' various other modes of arrangement have been 
adopted by different editors and critics. Some, for 
instance, have classified them according to the 
sources whence* the stories of the plays were 
originally derived, whether from history more or 
less authentic, or brom mere fiction. But it can 
'hardly be of much use to the student, or assist him 


much in'his study of Shakespeare, to distribute the 
plays by reference to a circumstance which in 
Shakespeare's eyes was evidently of very little im- 
portance, ^d is of still less importance to us, and 
which throws absolutely no light upon the character 
of the plays themselves. A distribution \vhicl« 
places JXamXk and King Iawt, in one class and 
Othello in another is not a very instructive one 
By far the most convenient classification, we think. 
Is the old-fashioned and customary one, which 
divides the plays into comedies, histories, Jind 
tragedies. This classification is historically correct , 
for the three kinds of plays with which it deals 
—though in Shakespeare’s day the difference 
between them was not always very strongly marked 
— weffe much more distinct, as we have already 
seen, in their origin. Oorhdue, Gammer Gvrtoii's 
Needle, and Bale’s play of King Jolvn, belonged fai* 
more markedly to distinct classes of composition 
tlian Othello, the Merchant of Veniee, and Itiehard 
II. This division, too, of the drama was one un- 
questionably quite familiar to Slmkespeare himself, 
and was applied to his plays by his own con- 
temporaries. Nor is there any strong objection to 
tbe division. Some of the comedies, no doubt, 
have a tragic element in them ; comic scenes in tho 
tragedies are general, indeed almost universal ; 
and there are some few plan's about which a 
doubt may arise to which class they shall most' 
appropriately be assigned. 


COMMEKOIAL COEHESPOra- 
ENCE.— V. 

[CoHfirMierf from j>, iPO.] ' 

FRENCH, GERJfAN, AND ENGLISH. 

26.— Letter fbom an Agent advising Receipt 
' OF an Account, and his Operations'^ there- 
with. 

Paris, Pecemlcr 2nd, 1898. 

To the Directors of the Western Banking 
Corporation (Limited), Manchester. 

Oentlemen, I h;C\’e herewith tbe pleasure to in- 
form yon that 1 have this day received from Mr. 
Bernard tbe sum of fr. 250,000, which, according tn 
your instructions, I have banded over to Messr^. ' 
kloullyn Bros., requesting them to remit it to you 
In short bills on London at the most favournblo 
rate of exchange, or, if it should be more con^nient ^ 
to them, to transfer the above amount to your credit 
, with one of their London correspondents. 

I am, Gentlemen, 

Tour obedient servant, 

Frederic Tourville. 
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Paris, Ic 3 dcctvibrt, 1898. 

A. ITcssicui'S Ics Dirccteurs dc la Western Eankiog 
Corporation (Limited), i lUanchester. 

Messieurs, —J’ai I’avantage de vous informer jar 
la prgsente qne j’ai requ aujourd'hui dc M. Bernard 
la somme dc fr. 250,000, qne, conform^ment d vos 
instructions, j'ai verB6c ches Messieurs Moulljn 
' ITreres, en les priant de vous la remettre en papier 
court sur Londres an mcillear change possible, ou, 
s'il on trait mieux dans la convcnance de ces deroiers, 
de faire transferer ce montant ii. vdtre credit cliez 
un de leurs correspondants de Londres. 

> Recevez, Me.<;sieurs, Tassurance 
de ina pnrfaite eatime, 

Toubville. 

$ati8, 3 SteemfitT, 1898. 
'din tic (DicccUou ttc SSaniing (Soiprtattcn 
(Gtm], 

gtriiqit mic jum ^ugnugen tag 

{<|i |tute ton ^erra iBanacb tte @umine voit f<. 250,000 
(m)>fiug, nal^e in UcfieRtnfiitnmuRg mit S^ren 3nftrv(< 
tipntn AR ^(tien @eti&t(c iDloun^n aut^Antigte mtt rent 
Gluftrcige fit S^nen in litrjet auf Sonten jum 
Gutfe ju tonittiRn. ottr, faQ8 <8 ititun »ro<ntten foltte» 
pligt Summe S^Rit (Sliinjlm etnem i^tet fisnkmict 
fTomtc ]U Ahtnetfen. 

^Pt^lo^tiingSopd, 

0c(b<n( Soutnide. 

27.— Lbtteb betcsino to Supply Goods ox 
Cbeoit. 

London, Januaru ITfiO, 1899. 
Messrs. A. Perrin Sc Co., Paris. 

In answer to your note, I beg to state that it is 
impossible for me to open any new accounts. 

The price of tlic goo^ ordered is 570 francs. 

If you will confirm the order, and, as is custom* 
ary, accompany it by a bank>post bill on London, 
or a bill payable at sight on Paris, I will at once 
send the articles yon desire to your agent. 

Waiting your reply, 

1 1 bare the honour to be, 

Gentlemen, 

Your obedient servant, 

Lewis Pbatt. 

Londres, h 17 janrier, 1899, 
Messieurs A. Perrin & C'», ti Paris./ 

En r^jKinse h votre lettre, j'ai I’bonncur de vous 
informer que jenepnis ouirirdenouveauxcoraptes. 

‘ 1/6 prix des articles que vous me demanded est de 
‘570 fiancs/ 

Sr vous voulcz bicn nr’en confirmer In demandc. 
et Vaccompagner comme d'usage de son solde en un 
mandat sur la banque dc Londres ou un bon it vuc 


sur l^ris, jc remettra! aussitdt chez votre com* 
missionnairc les articles que vous dSsirez. 

,En attendant vos ordres, 

J^ai I’honneur d’etre, 

Messieurs, 

Votre ob^Issant sendteur, 

» Lewis Fbatt. '• 

‘ SentoRi IT Sanuar, 1899, ' 

^cittn 9L $ntin k Go., ipanl. 

Sr tScARtnottung S^nr 91ote ctiaute t<^ mrt ju Smurltn, 
kftp c8 mtt Rut»t mvgliit) if), neiit Gontt8 ju ctoffiien, ' 
S)(c 9|lrd8 bee Sefldltcn SSaten tfl fl. ^70, ‘ , 

Sm llAlie Sic kh Otktt tcJlAttgen, uiik, ttU fitltcfi, tint 
$oft(intvniimg auf Gonbon, ober ctntn auf Slaril 

feiffigen, toerbt bte ten Sfinen gtkefinfqitcR Glttifd fofett 
an Sl^tcn iigenttn aSftnbeii. 

S^ct Glutnort tntgtgtnfo^ciib sciq^ue 

^o(ti>t(9tung8to(f, ^ 

28.— Letter acknowledbtkg Receipt op 
REinTTASOES. 

London, Jamiary 2%rd, 1899,. 
Messrs. Daniel Bros., Liverpool. * s 

Gentlemen,— Your fa\our of the 7th inst. came 
duly to band covering your remittances for 

£148 12 6 pro 16th February » ^ 

226 6 0 „ 26tb „ , • 

420 0 0 „ 5tb March 

£793 18 G on London, 

which we place to your credit under usual reserve. 

We remain, Gentlemen, •, f 

* Tours respectfully, 

A. Bjiotvxlow & Co. 

Lond'^'es, Ic 2Zjanvicr, 1899. 
Messieurs Daniel Freres, h Liverpool, 

Messieurs, — Votre honor^c en date du 7 courant 
nous est bien parvenue comiunt vos remises de ’ 
£148 13 B im 18 ffivrier 

' 225 C n „ 25 , , 

' 430 0 0 „ 6 mars 

£798 18 6 sur Londres, 

que nous passons & votre credit sons les reserves 
d’usage. 

Becevez, Srcssicurs, 

V ncs salutations distinguecs, i / 

A. Beowlow & C'*' 

SonboR, 23 Snnuar, 1809. 
Otntn GleBiubn Snnid, Stccti^crf. 

3^ Strll^cB enn 7 curr. ijl ptr ^(tnb, mit 36>en Oiimtffch 

!wn: 



, AHCIUTECIUKE. 


£M8 12 fiHrlKgttajt 
• 220 ,(i 0 . 20 . ' 

•120 • 0 0 . 5 SBMrj 

£70;{ 18 0 a«f SraVcn, 

tmit )vir iiu$ unUv 9?cfciYc iii 3hr ^tifcn Mienm. 

' , ?l, 23rf»nJcip k ffc. 

20.->Iii:TTi:R ACKNOWLKDGIXO RRCKIPT Of 

. ; Monky THOM A(;i:nt. 

Manehi'fter, Jiccem^t^r 12^A, 1898, 
^Icssr.'-. \y. Carter & Co., niibliii. 

Dear Sir>,— "WiUjout nnj* of your favours lo reply 
to, wo hercjwith licff lo inform you tlmt we liavc 
to-tlay vcccU*cj 1 from Jfessn'. Hnwkes k Co., of your 
city, for your nccounr, £*l,2lXl, wliicli wc place lo 
your credit mider to*niorrow's date. 

We we, tV.\T Sits. 

Yours truly, 

S, JlAUunTT & Co, 

MailritCftfr, tt 12 lUfcmhrCt 1898, 
W. Cjirter ct C'*'. i Dublin. 

Cliors Me>*«ieur.«,— Sans aucune des votres A 
rOlwndix', nous uvoii?* r«vantapo de v<ms Informer 
1 nr lu prAsente qnu nous avons rei;u nujounrinn de 
Mc.ssieurh lluwkes <>1 O^, de votre. villo, iwur wire 
i'onipte, £1,20(1, quo nous pjus^'On.s A vylru crf'dil, 
v:ilc(tr A domain. 

IbKicvez, fliers Me-ssicurs, 

Xos sinceh's salutations, 

S. IIAIIURTT & 

iS).iiifI'cAfi. 12 S'trtmf’rr. 1S9.« 

!19. tJvirKr k C^c , iDurtin. 

Ofinc 3&r< iwrtlicn SliirtirM'tcu tf'ciAn leirSImcn 

WrrtiiTd* iiiit. roji Jrir T'nitf ten ^MitW A: 6e. tnrt. 
fur Stiff wcitk fllerfimiRv] £-1,200 cnirfiii.jeii. tcdd’cn iViwj 
teic Per AVer^m Sfiffw Cmle nHif(Mnt'«i lemm, 

£, i'atrftt k (So. 

oO,— LUTTRU AW>UT NOX-ACCKrTUP 

J^ircrjmiJ, *2Htb, 1898, 

Mc.s.er.‘{. Coslcnoblc, Ijcwis k Co., S.un I’ninclscn. 

Gontlenten,— In aiuswer to your favour of June 
tbc2Gt)i, J leluriiyoii tlic enclosed IMll onSimtli 
Jlros. of 

Dollars I,n."A with the jirolcst for iioii-ueceptance. 
for tlic costs of wliich you will please lo errsUl 
rue with < 

Donar4» ,'1.— I am in n siinilnr |>osilion n«; your- 
selves, liuving also u bill in htuul on the same 
Smith llros. of 

Dollars 1,‘J28. drawn by iTones & Co., of yrnir 
town, payable the 20l!i October, wliich he has aljiio 
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refnsed to accept, and which I enclose, with the 
protest, requesting you to c-xact a sufficient semirity 
from tlic dniwer.*':, and to inform me of the result. 
Begging you beforehand to excuse the trouble I am 
occiusioniug, 

1 luivc flic honour to be, Gentlemen, 

, , Your obedient servant, 

Lewis Maiitix. 

Liverpool^ fc.28 sejitembrc, 1898. 
MM. Costcnoblc, Lewis ct C‘®, A San Francisco. 

Mfsslnni'.s.'-Eu reponso A votre Icltrc dii 20 juln, 
je vous ronvnio ci-incl»s la letlre dc change sur 
Smith Krtres dc 

Doll. l.ll.'iO, avoc son protet, fnnto d’accoplation, 
(lout il vans plaira do me crCditcrlccofttdc . 

Doll. 3.— Je Ruis' dans Ic inOmc c:is quo vous- 
nicmes', nyant attssi tine lettre do change sur ccs 
MM. Smith Fri*res do 

Doll, tirdlc par Jones ct 0'** dc votre ville, 
poyablf !e 20 octobre, doiit il a .aiissi rcfus6 I'ac* 
ccptnlion, e! qm* jc vour envoie cidnclusc nvee sou 
l»ot6t, en voiK priant dV'xIgrr imc .Rfireffi sunisanie 
dc« tirenrs rt dn m'lnformer dii r6.'«ultat. En voiw 
domnndnnl pardon d'nvancc ,do I'einbarms que jo 
VOMv CrtUsf. 

J‘ai riionnenr ti*6lrf, Messieurs, 

Votre tout ddvouC*, 
Lewis Mautin*. 

eiecrrrrt, 28 Serttnitiec, 1808. 
^'trrni pp(icncMf, Sntii k Pr , £.111 5ra»n8tP. 

’JnlirrTtlid* ^htti CWlirim com 26 3um frurr i<l> 3tncii 
«n(ic.jpnte JratM jwrW vtn 

(TriMrs LO.IO mif 6>thi'itfT Sniit(>, unr ffiac frmfT Int 
tUmril fiir Oliriit Ttcffrliruns Ivi. iiiit ter ilhnc niitli iiih 

tDcIlaU pi trirniirn. 3* tirnnte in nnrr .tiintiefim 
?43i wit Sir, iirttm 11 I' nii<5 cinrn aStrfiM mif tit jjlrittw 
SittiM in -IjAnttn hlv, cm 

!Dr{(ai9 ],'12S. ecu SnujAcGc. tm ^rjcsjni uiit piMfoc 
am 2d rflct’fv, ttfim ?ifttpnciui,j alcu^faltl certi»fl.)trt wuitr. 
3(6 rrlautr mir 3l*«cn tiefrn SBttH'cl, nut tem 'Oretrfl. rmin* 
Antm tiii» 6iite £ir, mif (Uin: stnAtjtntrii Sid'tr^cu ttn 
©fj^nifu gf^riifitcc jH tcRrfim uiit mlcii cim trm Jllefiiiiat ju 
tKiuid’rwfitigca. Sntrm i* im ^etnus file lie wnirfatfitt 
urn (jntfrfmttipmg title, jeit^ne i(6, 

.&c(^Aditiiiigh'et(. 

(ciuti SliActin. 


AECHITECTUKB.-VIir. 

(CoHliiiiifrf from j>. JW3,1 

THE GOTHIC OU POISTEH STYLE l.N FIUKCE. 

I.v our lcs«on on the Romanesque style wc com* 
mcnccd with Italy and Germany, where its first 
great^ developments took place, So far, in fact, 
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had these conntries advanced in the evolution of- a was in these buildings that in a comparatively 
perfected round-arched style that they would seem short space of time the elements of a new stylo were 
to have preferred, in the latter country at all evohed, in which the pointed arch, as introduced 



Fig. 28.— Notre Daue de Pabib. 


events, to adhere to the problems then being solved 
rather than to launch out into the new forms which 
the pointed arch in vaulted construction was lead- 
ing to elsewhere. 

France, on the other hand, being separated Into 
a number of distinct provinces, each with an archi- 
tectural phase of its own, and all more or less im- 
perfectly developed, was ready to acc^ and to 
work out the solution of new problems. When, 
therefore, under the reigns of Loms le Gros and 
Louis le Jcune, the monarchy of France began to 
revive, and under the reign of Philip Augustus 
and St. Louis to consolidate itself, a most favoor* 
able occasion presented itself for the development 
of a national style. The redes of this consolidation 
was shoum in the erection of the magnideent 
cathedrals of Chartres, Paris, Rheims, Amiens, 
Noyon, Laon, Beauvais, Bourges, and from thirty fo 
forty other cathedrals of the first class, all of 
which belong to this century and a half of great 
prosperity and of gradually IncreaBing power. It 


into vaulted and libbed construction, formed^ the 
chief fector. 

As we have already noted, the pointed arch had 
long been recognised as a stronger form of arch 
tbim the semi-circular: it had been used in the 
mosques of Egypt and Syria ; and even in France in 
Bt. Front, at Perigueux, dating from the middle of 
the eleventh century, it liad been employed to carry 
the {^dentives of the domes. At Carcassonne, also 
completed in the year 1100, the nave was covered 
with a pointed barrel vault. The coiistmctional 
value of the pointed arch, therefore, was well' 
known, but itwas its adoption in intersecting vaults 
which led to the great change. 

We have already pointed out in lesson VII. that 
in the vaults over the nave, owing to the fact that 
the latter was twice the width of the aisle, and the 
earlier vaultings were invariably over square bays, 
there were two vaulted aisle bays to one nave bay. 
The alternate piers, therefore, were unequally 
weighted : to obriate this, on intermediate rib ^ks 
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tlirown across tbe navo bay, 'dividing ifc into six 
cumpartmonts (known as sexpnrtite) of which we 
Iia^'e examplGS in the Abbaje>aux>Hommes, Caea, 
and in the cathedrals of Paris, Lnon, and others. The 
arched ribs across the nave, b, were then twice tbe 
width of the wall ribs, c, or those built into the nave 
wall; and to bring the summit of tlie arches to 
the same height, they had to be stilted. This led 
to gi'ave difficulties in the vaulting, which were at 


Fig. 30. 

once met by the introduction of the pointed arcK 
The diagonal rib was made circular, a slightly 
pointed arch, h, ^vas employed lor the trans\'^e 
lib, and an acutely pointed arch, e, for the wall 
lib, and thus this apparently simple invention 
solved tbe great problem. The next change was 
to return to the quadripartite vault of <d)Iong 
form, in which the square bay was divided into 
two oblong bays. 

(The first introduction of the pointed' arch 
actually took place at St. Denis 
ttie fl-wlea round the apse, 

\ / where the vaulting presented a 

> more difficult complication, and 
' / Fig. 81. \ there the diagonal ribs are not 
' ' in one verti<kl plane but rise 

each independently to the centre of the aisle.) 

The adoption of th^ pointed arch for tbe ribs of 
tlie vault did not immediately lead to its universal 
nse, and for a time, owing perhaps to the greater 
simplicity and beauty of its form, the circular arch 
was used to span operiings of small dimension, the 
pointed arch being introduced for those of greater 
span or when requiring special strength. Beyond 
the constructional value, however, the pointed swell 
was found to possess certain proportional values 
which the circular arch even when stilted did not 
possess ; and an arcade the width of opening in 
which might be half the height up to the spring' 
iug, when spanned by an equilateral arch, for 
instance (the he^ht of which is equal to its width), 
assumed a better proportion than when a circuhir 
arch was used, In which the height would only be 
li.ilf the width. The necessity for harmony also in 
thearcbes used probably led to apointed arch being 
always used, though the proportions adopted might 
vary. 

The introduction of the pointed arch in vaulting 
was only one of the import.'int changes in constmc' 
tion which had been made since Roman time^ so 


that it becomes necessary now to describe others 
which tended to the further development of the 
style/ ' With an ordinaiy barrel mult, such as exists 
in the chapel of the Tower of London, for instance, 
the resistance to the vault is continuous, and re* 
quires very thick walls to meet it. By the employ* 
ment of intersecting barrel vaults the Romans 
brought tbe weights of the vaults on’ to the cud 
walls or on to ^ers. The resistance to the thrust, 
however, which, owing to its concentration, became 
more important to meet, was effected by carrying 
buttresses across tbe aisles. In tbe case ^of the 
basilica of ilaxentius at Rome these form solid 
walls nutk only a small opening or door in the 
lower part. Such an arrangement in an ordinary 
church would interfere with the free circulation in 
the aisles, and although it was possible, ns at Spires 
and at W^orms, to employ piers of great massiveness 
which would be of sufficient power and weight, 
especially when supported by the aisle transverse 
ribs, they became, altogether impossible when deal- 
ing with the columns or piers of an apse. The 
'Gothic architects then discovered that the strength 
of a buttress depended, firstly, on its depth, that is 
to say, its horizontal distance from tbe springing 
of -the vault, and secondly, on the weight of the 
farthest pier, and they accordingly invented what is 
knoNvn ns the flying buttress, which consists of one 
or more arches thrown across the aisle', and above 
its roof, from the solid portion of the vault just 
above the springing to piers or buttrbses outside 
the aisle wall ; and if there were chapels outside 
the aisles, then canied by other flying buttresses 
to piers Outside ithe cbnpel. When once the full 
resistauce of tbe thrust was adequately met, they 
then found that the actual weight could be carried by 
columns or piers within the church of comparntirely 
small dimension, and this gave increased space to the 
interior of the church. The weight which is carried 
by tbe pillars of tbe apses of some of the French 
cathedrals is enormous, showing the very high 
quaIity>of the calculations made by French archi* 
tects when working out the problems of thrust and 
counter-thrust. 

It follows, therefore, from the description just 
given, that the weight of the vault, both of nave, 
choir, and apse, and of the aisles round, being 
earned on the piers, and the thrust of the same 
being transmitted to piers outside the aisled or 
chapels, the wall which remained had hut little 
worjc to do beyond increasing by its own weight 
that which had to be c.'irried on the piers, and' 
acting as a tic between these piers to strengthen 
them. At first the openings of the windows were 
comparatively small, and consisted generally of 
twin lights with a small circular window above. 
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When, however, iiftlio twelfth centary in" France 
painted glass came intomse, the French architects 
availed tliemselves of all the width they could 
obtain between the main piers of the church, and 
by^ throwing arches across from pier to pitw 
gradually evolved< that beautiful feature known aa 
I the tracoried window, subdividing the lower portion 
by a series of small piers called muUions, and filling 
the upper part with tiie arch by a continuation of 
these lines in \'arions novel forms, constituting what 
is known as tracery. So important an element did 
tiiis featnre become in the development of the 
French Gothic style tliat it has been suggested by 
Ftrgusson it might claim to be called the Painted- 
glass style. 

^ So far we have dwelt on the chief changes which 
had taken place in the disposition and arrangement 
of the Christian church, and on the causes which 
led to the development of the Gothic st,^le ps 
< distinct from the Homanesque style : we may now 
, pass on to a description of the principal cath- 
edrals and clmrcbes. , 

The great aroliitectural epoch of Central France 
commences with tiie building of ,the churoli of St. 
‘Cenis under the Abb6 Suger in 1144, in tho reign 
of Louis le Gios. It culminates perliaps in the 
Sainte Chapelle at Paris, and it- terminates, so far 
aa simple purity of design is ooncerned, With the 
church of St, Ouen at Rouen in 1839, Within 
these two centuries were built at least fifty cath- 
edrals of great size, not to mention numerous* 
abbeys and eburohes which sometimes in size ri\'al 
the cathedrals. 

Of the cathedrals the most important are those 
of Chartres, Bheims, Paris, Amiens, Beauvais, Koyon, 
Laon, Soissons, Sons, Boutgesj Lc !Mans, and Rouen. 
No one of them possesses all the highest qualities, 
as we found at Knmak in the Egyptian style, in the 
Partlienon in the Greek style, or in the church of 
St, Sophia in the Byzantine style. These qualities, 

' however, axe said to be found in four examples winch 
ace quoted as “ the ^vbnders of France,'* viz ; the 
tower and( spire of Chartres, the porch of Rheims, ^ 
the nave of Amiens, and the choir of Beauvais. 
The cathedral of Notre-Dame at Paris, though not 
the first founded, was the earliest in its completion. 
It was commenced in 1163, the choir was con- 
secrated in 1182, the nave dompleted in 1208, and 
the west front in 1223. Thirty yeais later the 
transepts were bmlt, and possibly the upper part of 
the western towers. The chapels outside the nave 
aisles and between the buttresses were added 
towards the close of the thirteenth century, and 
their erection was followed.by that of the eastern 
chapels in the fourteenth. 

r ' The cathedral at Klieims was commenced in 1211, 

I 


jind retains its original plan without additions. 
This consists of nave, transept, and choir, and with 
side aisles, an apse, and a chevet of five chapeU. 
The term oheivi is given to the apse when sur- 
rounded with a series of chapels beyond the aisle, 
which is a characteiistic feature in French arclu- 
teoture. Its earliest occurrence is found in the 
church of Kotre-Damo du>Port at Clermont; and 
as subsequently developed in the principal Fiench 
cathedrals, it forms the most beautiful featuie in 
thdr internal de- 
sign. We hai e 
already noted that 
it was in the apse 
of St. Denis the 
pointed arch first 
made its appear- 
ance, and all the 
most complicated 
problems of vault- 
ing would seem to 
have been solved in 
the vaulting of the 
single or double 
aisles lonnd the 
apse ' and the 
cliapols forming 
the chcx'bt. The 
(Chief oimracster- 
i8ti<» of Rheims 
arc the' Immense 
solidity of the 
lower portions of 
the walls, the sim- 
plicity of its plan, 
and the magnifi- 
cence of itswestem 
porch ; unfortunately, before the building had 
risen much higher then the triforlum galleries, tho 
rtsonrees began to fail, and the upper parts of tho 
cathedral, though fine in their design and rich in 
detail, seem wanting in the massiveness and solidity 
of the lower portion. The poi oh is the finest of the 
nmny glorious examples in Fiance : in this as in 
other cases the wuU is brought out in fiont of tlie 
main walls of the loweis, or of the west wall of 
tlie nave, so as to form tbtee recesses fiom ten to 
twelve feet in depth* (very much in the same uar 
as some of our Norman doorways witli their senes 
of recessed aiches are built out). In these aie 
placed aciies of life-size figures undei* rich canopies ; 
above these, fiom the springing to the apex of the 
sm’eial oiriers of arches, are placed half-length 
figures of smaller size also with canopies. Although 
at first ihis arrangement of overhanging figures^ 
may seem to be a mistake, one's criticism is 
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Fig. 83.~Bnc[3ts Catreoral. 

disarmed by the righ decorative eSect and by the 
beantifnl catnng of figures and canopies. 

Portions of the cathedral of Cities ere of 
earlier date, the western pxnch belon^ng to the 
first church of the elcTentb century; the propw- 
tions of the interior are finer in this respect, that 
there is not thd same straining after immense 
height in comparison with nidth. The nare is 
50 feet wide and 106 feet high to vault, very nearly 
a proportion of 1 tc 2 ; wheieas in Westminster 
Abbey the width is only 33 feet and the height 
20 feet, approaching, therefore, 1 tod. It is the south* 
west tower which is looked upon as one of the 
marvels of French Gotluc, and not the noitb.west 
tower*, which, though of much later date, belong* 


Ing, in focf, to the last phase of 
Fiench Gothic—the Flamboy- 
ant— is neierthelcss a very 
beautiful conception. 

In the cathedral of Amien'!, 
commenced in 1220, the archi- 
tects were able not only to 
profit by the experience already 
gained in the erection of the 
other cathedrals described, bnt 
also to ii^ulge in that scheme 
of decoration which was begin- 
'hing to exercise so great a 
fascination over the builders of 
ohnrches, and this not only on 
account of the exquisite beauty 
of colour but from the oppor- 
tunity it offered of setting forth 
the hittory of ? the Chiistinn 
Teligi'on. To the invention and 
employment of stained glass 
a means of decoration and as 
an historical record we ou e the 
tmeeried window and the full 
and complete devdopment of 
the Gothic style ; and jo&t as on' 
the exterior, the porch and 
niches and every availnblo 
space were filled with, scalp- 
tare illustrative of Rible his- 
•tory from the Creation of^the 
World, so, in the interior these 
truths weTe;set forth in painted 
glass, and all. the efforts of the 
architect were centred in the 
desire ton^obtain every poition 
of the wall that could be made 
available for the purpose. It 
is this more than anything else 
that led to the careful calcula- 
tion of the thni^t of the vault, 
to its concentration in piers or flying buttresses, 
and to the ultimate development of the style as we 
find it in the purer examples of the St. Chapelle, 
Paris, .and St. Ouen, Ronen. 

There is still one other earlier building already 
referred to which in some sense, though incomplete, 
may be looked upon as the apotheosis of Frcnci] ■ 
Gothic, the choir of Reanvais, which has been 
already noted as oneof the four wonders of FranceX 
It is possibly in sdme measure owing to its being 
only a choir that its magnificence is duo, because 
its great dimension is in one direction, viz , helglit. 
The vault rises to the immense height of 15G feet, 
the piers of the, flying buttress alone are over 100 
feet in height, and the whole work is built in the 
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roost bcnutifol masonry, with Hip prcntcst subtlety 
of calculution in llic piers niul buttros'se.s ncces'^ry’ 
forthoMippurt of its vmiU, so that in thercsnlLit 
can only cal! fortli wonder and ndiuirntion of sneh 
a majestic work. It is only ripld, liowevur, to point 
out tlmtlhr builders calculated hero with loo little 
/narpin for accidont, and already when half built 
allcKUions had to he made in tlio dc^ipn to ^ve 
preator stability to the piers. 

The ullimate division and .subdivision of slinfls 
and rih-^, each of which, like the niu«cle.s in tho 
human frame, wn.'< snppo.'^etl to eserciMj free and 
independent action, nhinui inly Icd^ in St. Ohen at 
Ihmen, to tho vertical linc^J assinnitip a tenuity 
which pave them a wircdniwn olTcct, and the eye 
searclie.s in vain for soine jdaiii walbsurfacc for 
rep<)«i*, such rvpo«e as is plveii in the simpler and 
more solid masonry of Chartres which to the 
architect conveys n mnoh preater effect, of heauty 
thnn tho too scientific Cjdcnlntions of the St. 
Clinpcllu or of St. Ouen. It may have been this 
jseU'JC of too prcal mnlheinatical accuracy Avhieh 
lf>d the architects of tho last phase* of French 
Gotiiic. the Flamboyant style, to introduce curved 
lines of various kinds hi the tracery of their win* 
dews, and to cover the constructive jiortions of 
their Imildlnps with clalwate blank trneory of the 
moM bcuiuliful description t or, that liavinp mn^lorod 
tho problonns of thnisi and count erbalnncc, the 
stone*carvors felt thcinsotvcs fr«’c to indulpc In 
that comidication of canopy work which forms the 
chief clmracteristic of thi': Intcjicriod. The church 
of St. Pierre at. Louviors, the tomb of Marpucrile dc 
Bourpopnc at Broii, tho south porch of Albi cath* 
odnd, and the Palais do Justice of Pouen, may 
1)0 taken as examples of tho mo'it beautiful and 
complicated work of this description. 

Wo hare hitherto made no mention of the sccnlar 
or dome.stic work of the Golliio period, not tlwt 
examples are not to be found, but because they 
always followed in the wake of church develop- 
ment. P/Csides, ns a rule, the vault never entered 
into their construction: vmt ihr jtrohktfix f/ir 
sflluihn of whifh crcaicH ihc Goildv. had m 
crhicneo in- d<»m(h itorh. The wall surfaces were 
perfectly plain, or decomlcd only by bas-reliefs 
cut in tbc solid masonry; .‘■mall sirinp-conrses 
marked the second floor lovcls, or ran under the 
window sills ; and the window.^, according to the 
period, had cither simple, circular, or pointed- 
headed nrchc.*!, or, from the thirteenth century, were 
- filled with trncciy. In the later periods just a.s the 
wall surfaces of the cathedral became covered with 
blank tracery, so tins method of decoration spread 
to tho domestic work, as may bo seen in the Palais 
dc Justice at Itouen already referred to. In tho 


same town the Ilutcl Bpnrglhcrouldo may be taken 
as another example, wliilc at IMois in the earlier 
parts of the ChiUciiu^and in the Ilufel of Jacques 
Ctijur at ISourpc.s, tlie last phase of French Gothic 
|« .shown in tho beautiful canopy work in the / 
tracery of tho windows and balustrade.^ There is 
one clmraclcriKtlc, however, in which domestic 
work ill France diffci's from ccclcslnstical, and that 
is 111 tliosc features which wove derived from the 
militaiy architcclmo of the middle ages. Tlie 
(ower.s and walls with lliolr machicolations, such 
we lind in Carcassonne, and at Piorrefonds and 
Coney, bee.anic the prototypes of many features wo 
find introduced into the kder douieslic work, and 
the toivors and turrets of tlio house of Jacques 
Cmur at llourees. whicli group so picturesquely in 
the desiini, are independent of. ecclesiastical work, 
and nre llio nalnral dc,«-condants of those features 
which in the feudal elnUeanx were designed for 
defence. The machicolations and lioards of the 
medimval duilenu hernmo tIie|virapot of tlie palace 
or mansion, and the entrance gateway of the 
medi.'cvnl lower or feudal fortress tlic prototype 
of the foiie ccWirrc of tlio French scignciun 
palace of the fiftccntli century. 


GEE35K. — XVIi; 

p, COS J 

PAHAPICMS or COSTItACTJ:!) VERBS. 

actiyk voice. 

IKDICATIVi: MOOD. 

Prc9vnf Te}uic. 

ciiARACTTiiivric a. cuARAcrcnisTic r. cnARAcrrnisric o, 

S. rtp(iX'iv)v, JT ^i\[t~u)u,IhvC,iua0(6’U'')a^Ihi. 
JwnoUr. 

rtft(&’as)St, 

f*i<r8(<{-«)o7. 

J7,T«i(a-f)n-Tor. ^iA(e-e)€?‘Toy. /titf8(iJ-«)9u*Tov. 

0tA(c-c)fr-Tai'. pur8(d*6)oC-Tor. 

P. ^iA(f-D)olJ*pft'. pur8(ii-D)oD*/io'. 

ci-re. 

7in(ii’0u)u’ffi. <^iA(e-9v)eS-<rf. ;iiff(?(o-ow)oi/-iri. 

Imperfect 7hfise. 

S. VTfg(o*oi»)ii,»r. ^|ufiT0(o-oi')ovr, 

^/tf<rO(o-cj)ouj. 

^^fA(€‘€)€<. ^fila-C(o'€)ov. 

P,^nfi(d-r')ti’rot', ^;:i<rO(<l'c)o5-T<ir. 

^Ti;i(d-c)ii-T^i'. ifii(rO(d^f)ov-rt}t', 

P. ^^iA(E-o)oD'^€r, 

fTi/i(({-€)f!-Te. ^^iX(/*r)eT-Te. ^/«ff8(ii-e)o5-T€. 

eVfju(a-o»')6Ji'. ^4)/A(e*oi')0t'i', ^ftt(r0(o'ov)om 

Perfect Tense. 

S. rtrtfiiixtt, vfflKijnti. ptptcBma. 

'(So TrrfxtffxiKa, CtC.) 
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Flupeyfect Tcmc. 

f>\ ipfiuaSfiKTi. 

(So ^Tc^u/>a'fri 7 , etc.) 

Future Tense. 

iS. rtn'fiffu (^ipupa- fOJieu. 
ca). 

AoHst. 

8. iripjjva ifiMtara. 

piffti). 

SUB7U27CT1VE HOOD. 

Present jynse. 

8 . Tiju(ci*»){3. ^tX(e'w)fi. 

Ti>i(((“p5)ffs. 

T4^(ci-p)y. 
j>. Ti(i(ii-7i)a 'TOV, 

Ti^(a-ij)S-Toy. ^{X(e-ij)S'T«>'. 

P. Ti/i(d*u)a-;MV. 0iX(e-w)«-^€r'. fU<r8(i-a)&-H€if. 

T»/i(d[-rj)a-T€. ^tX(«*ii)3-T«. fu<r8(i‘if)»‘Te. 

rtn(d‘u)&'<n. ^;X(e*«i)n>o'i. nic6(4‘«i)Sfet> 

OPTATIVE MOOD. 

Present Ttue. 

8 ^iA(€*o()0r-/(i. ^i(r9(<{*ot)a<*/u. 

^iA(^*ois)ci«. ;iitrfl(d*ois)otf. 

^iA(d'Oi)a7. 

P TIJu(c|.*Ol)^*TOV 4nA(d*Ot)or‘T6l» tlUf8(4‘Ot)«l‘TQ». 

0»A(^*ot)o(.Tj)V. ^i(rf(d*oi)0(*Ti|V. 

P. nn(i‘ci)^-n«r. 

TJiu(d«ei)v*T«. ^»A(d'flOfl‘*^* ^»<p0(d-o<)oi-T«. 

^iA(d*o»)o‘‘<^* ^iicrff(d-o»)ot*w. 

AWcJPorm. 

S. rifi(a-o{)tf-Tiy. ^iA(f-flf)o{-ni'. 

r</i(o-o()^-7ir. ^4A(e*of)or-VJ. ^HffACo'cCof-^r. 
Tin(fi-oi)^-7}. <pt\(e‘ol)oi'r{. fii<r9(o-cl)9i’7t. 

P. Tin(fl'o{)i^7iroy. ^i\(,e-o{)ot'i}Tay. tue8(o’i}()oi-7i'ror. 

P. Tin(a^{)^-il^ty. ipiX(t'oi)oi’7ifify, jturS(fi~ol)oi-^itey. 

7iii(a-A)tp‘i}Tt. juia5(o-oi)o(ijT«. 

T<>jCd*w)^ev. ^iA(«-ei)0r-fi». iuff9(^i’Qi)ot'fy. 

IMPERATIVE MOOD. 

PrescTU Tense. 

8. Tin(are)a. ^/A(6-*)6<. iufvff(o-f)oi;. 

Ti^o-e)i{TB. mv8(,o-i)9V’Tce. 

27. ti/i(b*e)S-tov. ^iA(*-6)6r-Tffy. ju<(r6(d-€)oC.TC»'. 
‘ri/t(o*d)d-Tttv. ^fA{6-6)6f'T«i'. ^i<rfi(o>e)5<5*T»r, 

P. Ti^(d'«)K-T«. 0iA(e»O*7-Te. ^nir5(d-e)o5.Tr. 

7ifi(a.-4)i‘Tuaav ^i\(e’e)ei-rttnv fUff8{(t.i}oi<tefiar 
or T/fi(a-i)t5- or 0iA(E*<{)otJ* or |in(rfl(o*<^«rt5» 

VTttV. ' yruv. VTuy. 

UTPIKIXIVC MOOD. 

Present Tense. 

TijuC^'Ci»’)aV. fiA(E>«<)')crr. tiiir8(,6-ttv)ovy. 


rARTICIPLE. 

Tw(d-«J')wi'. tpiK(4'uir)uy.' \fUiT9(^6>y')£p, 

T(^(dHiv)B*(ni. ^iA(c'6v)ot/ira. ;uo’9(({«0(;)ov*cii. 
T<^(d*oy)«v. ^iA(e'Oi')oSt'. ft(79(i-ov)ovy. 

O . Ti/t(d*o)£-vT0j. ^iA(«-o)o5*rr®f. ;iiirfi( J-(r)av-rroj. 
7ifi.(a-oi)6-irtii- ^«A(€-o^)ai-<njf. /iiff9(o-oA)qi*(njs. 

etc. etc. ^ etc. ^ 

MIDDLE VOICE. 

IMiMCATIVE MOOD. I 

Present Trnse. 

S. <l>tK{e'o)ov-iitt. iUff9(6-o)ov-ntu, 

T»/^d-»?)?. ^tA(d-jf)p. jUJ«rfi(d-p)o7. 
T^d-e)5-raj. ^iA(«-e)er-Ta«. /i»(r5(d*6)»5-T««, 

27. T^d*e)ft'ff®o>'. <pt\{4-€)eT-<rBoy. /*«rfl(d-f)oC*aft»p. 
Tyt(d*e)&-ff0o»'. ^iA(e*e)c?-<r9<»', fiiff9{4-i)ov’ffBoy. 

P. rtfi^ar4)ii‘fiedet. ptK(f‘S)oi'H«Bci. ftt<rB(fi’S)ov-nt$a. . 
T(|R(d‘c)K*irSfi. 0(A(c'e)c<-(r9r. fiie9(6’e)ou’eB(. 
7ti/^i~o)u-inai. ^tA(c*o)aD*iTa(. /<i7d(d-o)oD*n'ai. 

Imperfect Tense. 

& ^^iA(€-iS)ou*/u]v. ifli96{o-l)ov-iiTiy. 

inp(ji’Ov)£i. ipiX(f-Dv)ov. ^/iiir0(d-0v}ov.' 
^T«/i(ii*f)£‘To. ^^jA(e*t)cr-T0. ifUffB{6-^ev‘7e. 

P, frtji^i^e^a-eBoy. ifik^t'tyst-eBoy, ifueB{i'e}ov-e8w. 

iTip(a'4)i'pB4>. i4>Oi(e'i)fl‘ffBny. ifttirBiD'^ei-ffB^jy. 
P. irtft(a~S)6‘H(Ba. ifi\{f>i}ov’Hs6a. iiu9B{o‘6)oi-fttBa. 
iriMii’tya-cBf, inurB(6’t}ov'oDt. 

irtn(ji‘e)&'VTo. iino9{6'o)»B‘PTo, > 

Perfect Tense. ' 

8 rtTfiitiftai. ire^lkrjfiu. fifftttrBanau , 
(So ire^cirpaftcu,} 

Pluperfect Tense. •' ’ ‘ 

8. tn%)uvB&ia[V. 

(So 

Piiure Tense. , 

8. Ti;m$cn»;Atu. jxicB&itopiui' 

(So OupB'ffO/lU.) 

Aorist. 

8. ^Ti^padjuj}**. iip\kiiffinTjv, 4fiieB»edfii}y.\ 

(So iipupitrdfsijy^') 

Third Future Tense. . 

8 rmn'^vofiai. ire^iA^'w^tai. ;te^(r0d<ro/iai. 

(So vtipwpttf irp/tai,) 

SUBJUNCTIVE MOOD. 

Present Tense. ■ 

8. rtfi{i-6i)u-itit{. ^iAf6*w)w*juot. /iierfl(d’w)«*/io*. 
Tip{i-ri)f. ^ k^ieB(6’p)ot. , 

T«/t(B-Ti)£*Toc. ^(A(d*ij)fl*Tcu. 

27. 0iA(Aij)5-{rffoy. fuff8(6-i])u-ffBay. 

Tip:(i.-ii)a.e8ay. ^iA(c-T))p*ir0oi'. 

P, r(ft((t>C0){£'>tc9B. ^tk{€-£)&’fif8s. fU(rB(p-£)d‘Ht9a, 
r4/i{d-i?)3-afle, ^jA(€»)f)5'0£e. jui<rS(d'ii)S*ff^f. 

Ti;i(B»etf)B->'T«t. ^iA(d-w)w->'rcM. 
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• _ • OPTATIVE MOOD. 

. I ' Pmmt Tense. ♦ 

S. ri/i(a’ot)^-nrly. ipi\(€-oi)ol-/M}V.‘ /uir6(o’ol)ot-ftiiv, 

‘rifi(d'0i)^’0. tf>t\(€-oi)ot-o. fu<rd(6-;ot)oT‘0. 

riti(d-ot)^'To. ^«X(^-oi)o_?-To.' f^t(r$(6^el)cl‘TC. 

J). rifi(fi’‘o{)ff’<rBov. ^iK{i^i)o7'ffBQv. 

Tifi(a-Q{)^’(T$r}y. 0»A(e«of)D^o’ff»l»'. ntffB{o‘oi)o{-ff6riv. 
P. Tiju(tt-o/)^-jttf0a. ^iX(€*oi)ot-/ue0o. ni<r6[o^Dl)oi‘He6<L. 
vin{d‘Qi}^‘ff8i. mffB(d-oi)6t-a6e. 

Tift{d~o\)^~VTo. pK(4’Oi)oi'vro. fUe9{i-oi)ci'tno. 

^ IMPERATIVE v^MOOD, 

Present Tens^. ' 

S, ,riju(eC'Ou)&. 4 '^X(Aov)ov. fUff6(ji-ov)ov. 

rift(a‘e)d'aQa. (^tX(t-‘()tl'a9bi. ftta9(o~e)oi*e$u. 

P. Tt^i(a-6)u-trfloi'. y.ie9(6-f)Q^a9or. 

THi(o.-f)a'-a8(iiiir i^t\(9'i)eUa8uv. 

P. Ti^(a-e)«*(r9«. ^ttrfl(^€)oC-fffle., 

' rifi[a.-i)d-eB^<ro 3 f ^tX(f - 

or a'ai'Or^iX(<-€)* tfat* or 

ffBuv. iUadbiV. otfffBm. 

IXriKITIVE MOOD. 

_ ' I Present Tense. 

'T»/n(a-«)S-ffdat. /Litfffl(d-e)o5-(rd«. 

. PARTICIPLE, 

K. TijuCa*^)ei*/4€Vfls. ^jX{€*J^o^'ju«>os. n\a9{o‘6)e{>‘yiWtis. 
rifi(A-c)vfi^vi}. ^iK{*-e)ov’fiiyi}. fue8(o'0)ov-fktyi}' 
'',rtfi(a.'6)6'fiwov. <pi\{4-d]oi^iitvov, piied{e>6)o'li'tifvov.-' 
0 . Tt^(a-o)tt*f(^vou. ^(X{€*o)ou'^crau. fiia'9(o''o)ou-jU^iH>u. 
tifju(^a-o)«‘fi4vTis, ^jX(«‘o)ow-/4€HS' iue9{9’o)ov’fi4tfris. 

PASSIVE VOICE ■ 

Aorist. ' ' 

»S. irife^Sny. 4fttaBdi$T]v. 

s (So i^upaBny.") 

Fiittirc Tbnso. 

S. TifoiB^voftai. , ^iXTifiTfcrojUM. fUffBoiB^eonat, 

(So ^apaB'fiffoiiai.') 

' VERBAL ADJECTIVES. 

^ T»j<Tf-T€Of, -Wo, •Ttov, tpupd-reosj -rta, rtop', 
(piXii-rios, -T^a, ’7fW‘, pneBu'^dos, -Tea, -reW. 

BEMiJlKS Oy THE COXTRACTED VERBS. 
Dissyllabic verbs in -ew (as vAeV, I sail; Tmw, 
I hreathe; 0Ad, 1 run, etc.) admit only the_ con- 
traction in « (made up of c<t or ««}, and in all 
the other forms remain unoontracted, as ; — 

' Active, , 

Pres. Ind. nxVw, irX€rs, irXe?, vKdofieu, irXetre, vKfCvct. 
^ Suhj. nXtfiff, irXe'pj, ffXelJ, irXiufiw, irX^^e, v\(- 

\ 

Xm^er. hx(t. Inf. ttXcT*’, X^oH. irXwP, jrXecwrc, 

irAeOf', 


Imjrf. Ini^!^ZtrXtovi, firAcis, tvAci, ivXion^, hXelre^ 
iicKwv. 

Opt. U\4oipt, v\4<nf, irK4ot, etc 

Middle. ^ 

Pres, Ind. TlXevficu, trX/p, TAcIrtK, TK^dptBa, vKuaBop, 
etc. 

Inf. nXettrdau Part. jrXed/icwr. Impf. ivXei- 
Fffv> 

The verb Sew, / lind, admits contraction in all i 
its Bow, SoGrroy, SjetSov^ttw, kcit^Soui' ; but 

not 6e7, it is necessary, nor lioiiai, I ■need. 

Several verbs in -aw depart in contraction fioni 
tho ordinary rules, so that oe, aei, mj, ep become 
' n and p instead, of a and a, as '.—(du, (w, J lue, 
(pf, -p, -prov, -ijrt ; inf, (•§p ; impeiat. (5} ; iraperf. 

'Pr, ‘ij, -pTov, •wjucj', -tjtc, -«(n. Also 

veipd‘t»^ vfip&ylam liungrifyini. veippp, ele ; 54®'®> 
BnpS, J tm thirsty, inf. Farther, kvAm, kvSi, 

I stretch, inf. cfiu, I reash, inf. epyw, 

I rit&, ini X me, need, 

XPP> XP?'*'®*! XP^®® 0 ‘- So airoxpu/iai, I ivaiie, 

inf. dffox/jpwfltti ; xp^^i XP*j X give an eraele. 

X 0 , inf. xpji*'. 

Respecting the use of the Attic forms of the 
optative in -ijp, observe that in the singular of the 
verbs in -to and -6v the form -olpy is preferable tu . 
the otdinaiy form, and in the \eibs in -((cd is almost 
exclusively to be employed ; but in the dual and tho 
plbral the ordinary form in all three kinds o! \eibs 
is more usual. The third person plural has legulnrly 
the shelter form. 

State vrbat is the part, and u'hat is the English, 
of Uie words in the following exercise : — 

'£r^/;ff<ro. ifiieBdBrf^. ^iArirfoy. rertfiijKa. ri^p- 
r/oy. nn^fii. ipiXolfP, riii^ftiiP. rip^fieBa. 

Ttn^ep. fiiaBolTf. iripa. 4pia9ov. 4<piKuTO. 

liiffBovro. irifiStpifp. ^^iXcire. fptffBovr^, iripuaBf. ^ 
ifueBovffBe. rtp&v. ripjava, fpiXowTos. nnoifttpij. 
^^iKovperov. piffBoveBai. pieBoT. <^(Aw;ta<. tpiXovpai^ 
^tX^. (pAeTe^tti. 

J Give the contracted, form for these uncontiactcd 
foims 

Tipdeis. ^tXeof. ripdere. rl/nae. (piXfoyep. rtpd- 
ovffi. ifiioBoe. iupdfcBop. i<piXe6p.7iP. 4fncB6(Tp. 
liiffBodfttPOs. TipdoKp. tp^Xioifiep. piaBioi. fiieBdoifii. 
npdoiTD. pteBdotPTO. TifiMlfjfitv- 4**^^®^^*'* P^rOooirf- 
TOP. fue^ooiriTO. < ^tXeeirro. 

Write out in full, according to the paiadigms, 
the following verbs, fii'st in an uncontracted form, 
and then in a contracted form, and then again in 
the two forms combined:— 

♦oj8^w, X frighten, tpo^iteoj, 

ytupiv, Lyield, x««>Mo’»> sex*^®*?/*®** 
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Tloifso, I mah', votitffUf vtTolijita, veiroinfiili, 
^Ayairau, I lofe^ ayar^a, ifyamiHii, 7)ydv7}fiiUj 
HiKau, I conquer, tuiciiffv, rfifimiKct, p4piHiifuu. 
Ai)\iu, I thon\ S]]X(£(rw, SsSi^XeiKO, SeS^Xv/tiu. 
}ipvir6(e, Iffild, xpvviioa, 


In order to obtain a perfect acquaintance nith 
these verbs, we must practiso the forms in detail, 
and first 


THE PEESEKT AKD IMPERFECT ACTIVE OP 
COKTEACIED VERBS IK -aw. 
VOCABELAEY. 


’^yandfi!, I loTC. 

'AKfi-fi, -VS, the height, 
the bloom or flower 
(our 

‘Aerpairru, I lighten (it 
lightens). 

'Bpopriot, I thunder, 

Apefw, I do. 

*£\\as, -dSor, Hellas, 
Greece. 

*£|offaTdw, I deceive, 

*HXiKfa, -as. age. 

Qn^^oKtus, daringly, 
bra^’ely. 


'IS^a, 'Bj, appearance, 
foim. 

Kaf, even. 

NiKcfw, I conquer. * 

'Opdoi, I see. 

'Opfiiu, I set out, rush. 

Siwffda), 1 am silent. 

SiryKtncdw, 1 mix togetha, 
put in conf asion(KiMrdw, 
I move. mix). 

^vfifiaxpt, -ov, fighting 
with (on the side of). 
As a substantive, an 
allif. 

T<\<ut((w, Iend(Ii£e),die. 


Exercise 89. 

Translate into English 

1. noXXdKir yv&nnv i^ataruoiv iS(at. 2. Ml) 
viitdrtt KtpSos^ 3. 'Epa Tflr dprrnr. 4. noXAdm 
nxf kb] kbk^t irtpa iyaSdif. 5. Of ayoeo] ^pu<n 

dpcTur* b. noAXol dv9^a)voi^VTi7 tus n^iKfar iKftp re- 
XevTScriv. 7. *H oitiira, ^ \iye ifit(voytL 8. 'Avctyfcn 
dffTi vivTOS av9p^wovs rtXfvrfv. 9. Hour val ww 
oKoOft, 10. lSapfia\ius, 2 <rrpar<Srai, 6pfi&p(V M 
Toirw\«f«fow. 11. npiv jUev irwvpK iroAXo] ^ffdfowrt, 
vph 5e irfroumv. 12, Ofiw ^ore roTr Jpww 
ffijifiaxos Ti»x»J* 13. neptKAfij ^trrpa-jrtv, 4$pSim, 
ifvvtKiKa tV 'EAXdSa. 14, Eftli 1r{(^Te^ iraijfj Tois 
yoytis dyaw^ev. 


Question's on the Excrctbe. 

What is ^loiraTwffiv made up of? What mood, 
lonse, and person is it ? What class of verbs does 
it belong to? 

Why is ^Xi/f/oi in the genitive cqse ? Go throu^ 
the noun— that is, decline it. 

Give the tense to which ipa belongs, in all its 
parts— .first imcontraotcd, then contracted. 

What part of the verb is SpSiri ? 

What is the root of fjoTpatruv 1 What augment 
has the form ? 


Explain the formation of cvyeKvKa. 

IVhat part of the verb is dvair^ev? Go thcoogb 
the tense. 

Exercise 90. ‘ ^ 

Translate into Greek 

t Thou deceivest. 2. He deceR'cs. 3. He -was 
cteceiving. 4. Yon two deceive. 5. They deceive. 
6. They were conquering. 7. We were conquering. 
S. The geitcral conquers all his enemies. 9. I am 
linngr)*. 10. We are thirsty. 11. They are hungry. 
12. The allies are hungry. 13. It lightens. 14. It 
thunders. 15. Thou didst put the city in infusion. 
16. Good children love their parents. 17. The boy 
loves his mother. 18. Thou lovest .all men. 19, 
They see thee. 


THE PRESENT AND IMPERFECT ACTIVE OP 
CONTRACTED VERBS IN -FW. 

Vocabulary. 


'ASvnio, I am dispirited 
(^/tor, spirit, courage). 
’A/trAcn, 1 neglect, ^s- 
regard. 

*Av,*Iiort for fdy (with 
subjunctive mood) 

KS) 

*A«ro^^e», I flow from. 
’AffKdw, I practise, exe^ 
cise. 

A4u (with gen.), I want ; 
5(7, it is necessary (with 
aca and inf.).^ 
Awrrvxftt, 1 am un- 
fortunate. 

*E64\v or 9i\w, I wish, 
IwilL 

’Eroirew, I praise. 
^vxfv, 1 am forinnate, 
proqwr. 

Vt a request, 

prayer. 

J^BTFw (with gen.), I 
command (^Kpdros, 
strength), am master 
of. 

AaXcw, 1 speak. 


MdXit, greatly, mucii ; 
comjutT. /ittASoy, rather 
(in Latin maffis, 
pothu); sujjerl. fid\‘ - 
iffTB, maxime, very 
much, perfectly, 

OfiBexoTF, never. .. / ^ 

OwTP — ofrre, nei&er ^ 
nor. , 

no(/w, I make, I do; 
hence a poet— . 
that is, a putter or 
inventor. 

Uoriu, 1 labonr. 

TlpooBoialu, I expect, look ' 
for. 

ZiT'dw, I am silent. 

2vAXa^3<inF, I take with, 

I help (governs the 
datira). 

Ivfivoviu, I labour with, 
assist. 

TfX^w, I bring to an end, 
accomplish. 

i'poyeu, I have in my 

' mind, I mind; ft4ya\ 
^popt7y, to be haughty. 


Exercise OL 
Translate into English r— 

L ’Arap iwnrpbr fitp ehvx$- 2. Bias 

KpdTiiTTod (ec. ^otI) &y B6 hov Kparfiy. 3. 2179 V paWov 
^ AeXfrv irpeiTEt. 4. 'O tj iv toiqtf, vopi^tr^ ApSv 
Q(6y. 6. •tfAos 9tfx$) (rujUTfoySv otr^ irovei. 6. Of 
&vBpteini flyjjTol qtpovoivTuy Beois, 7. 'O 
fii^urra (Itvx&> /‘‘V® tfipovdito. 8. OWfVdt’ 
dBofiuy Tiy KaKws vpirToyra iu, ri ^tKria fff irpoir-' 
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hoK^v 4e(. 9. Ty vovovvri Oebs <rv\Kaii^et, 1ft 
AiKatOirin}V affnwe Kal koI -f 

^ Exercise 92. 

Translate into Greek :— 

1. He is anfortunate. 2. They are fortunate. 

3. They were fortunate, but they were not hapj^. 

4. ' You axe unfortunate, 5. Conquer your s^t. 
G. Friends work together with (dat.) friends. 7. 
Let not a mortal man think (parry kia aims) above 
the gods. 8. They become dispirited when they, 
are unfortunate. 9. Ye are dispirited. ‘ 10. He was 
dispirited. 11. The boy neglected his body. 12. 
A wise man praises those who practise justice. 


> KET TO EXERCISES. 

Ex. 8t.»L The soldieis were ordeied to go against the 
enemy. 2. Sparia onoe fearfully ahakon hy an earthquake. 
S. The power of tiie Persians has b^n broken by the Greeks. 
4. The enemy were sliut up in the citadel h. The barbamns 
took to flight when thej' heard the Greeks dash their shields 
against their speara. 6. The war was stopped. 7. We hope 
that we shall accomplish all things well. 8. I would that 1 
might accomplish all things well. 9. The treatj’ has been 
broken by the barbarians. 

Ex.' 88.'— 1. Oi crparwrai irpU Tovs n'oArpiovr ffopedcrdcu 
KmXev^iivoi tleiv, 2. trdXtf {rn onffiioH riipaw 

TAi. 8. 'Eiceftsi 4 6irii Spabodqewu. 4. 'H uaAts 
tffti (TCMOiaS w<MTai\ S. *Hrui/n<powt'Siira^ifiirbTUi'*CkA^i> 

. 48pado’9i;. 6. Oi mAV|tioi etc ixpav KotaKtKKeiOiiim eiiriv. 
7. AS dcnrffcs np^ I'd f^sra 'dirb swi* roA<pt«}» capovir^vcu'. 
$. *0 vdAepOf Wirovrsc 9, '0 Trnraiiamii. 10. CcAe 

ndKraxoAafr dwinupeOa. II. KeAevirai joriv^ di^O)». 

12. 'H o^pOqio] Atrd Tuv iFoX<fifui' AvO^o^rot. '' 


. POLITlGAi ECONOMY.— rV. 

[CoJitinacd/romp. 2I2.J 

LAh'D, LABOUR AND CAPITAL <«mtif»ud). 

Tse productive power of land has been increased 
by;— 

(1) The improvement of breeds of domestici 
animals by careful selection of the best stock ; and 
similarly of seeds and plants. 

(2) In hot countries, the storage of water and 
drr^ation of land ; which we know to have been 
practised at least 1,000 years B.O, 

(3) dotation of crops, to use all the different 
substances in the ground that plants require, 
gradual disintegration of rock, and the action of 
water in carrying these substances, goes far in 
course of time to replace those used. 

(4) Artificial manures, since about 1835 chiefiy. 

(5) New kinds of crops.' Maize, introduced into 
Italy in the fifteenth century, is now the staple 
'food in much of that country. Buckwheat seems to 
have come intp Europe with some of the various 
invasions of barbarians from the East. It is not 

162 
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mentioned before the fifteenth centurj', Rice 
was inlroduced into Spain from Africa by the 
Moors; the Arab conquest of Egypt had intro- 
duced it there from Asia. In the fifteenth century 
it was introduced into Italy, and it is now a staple 
food in parts of the north. Now these two latter 
grains will grow plentifully on land which (because 
it is too poor in the first case, and too wet in the 
second) would not grow wheat at aU, or not nearly 
so much. More food is therefore produced 'witii 
less labour, and some labour is set free to produce 
other things. The case of potatoes is even more 
striking. To grow potatoes instead of wheat 
will pnable between five and six times as much 
food per acre to be produced. Potatoes were 
introduced from America by Sir Walter Raleigh ; 
bub were not generally grown till the last century. 
It is true this cheapening of staple food has some- 
thnes had one most d^trous result. Population has 
increased up to the limit of the means of subsist- 
ence : then when this cheap food failed, there was 
nothing else to turn to that could be grown in 
quantities sufficient for the population. Hence the 
great Irish famine of 1847. 

Much the larger number of the vegetables now 
grown by English fflrmers and gardeners— even if 
we do not count what axe grown as mere curiosities 
—have been introduced in England since the 
middle ages. Rye-grass, lucerne, kohl rabi, and 
cultimted furze for cattle food, ore quite modem 
crops. Among root crops, turnips and mangel- 
wurzel were introduced into England from Holland 
about the sixteenth century. At first they were 
only known as garden plants, but in the seventeenth 
century they came to be very generally planted- on 
land which bad hitherto lain ffillow for the year. 
In the eighteenth century there was a great increase 
of cattle food, owing to the feet that clover and 
lucerne began to be much cultivated and manuring 
became much more general. So we find 3 striking 
contrast between the quantity and quality of 'meat 
available in the middle ages and in the present Q?y. 
In the fourteenth century a fa't bullock, ready to kill , 
seldom weighed more than 400 lb. In the sixteenth 
now and then it seems to have weighed 600. Scien- 
tific cattle breeding began about the middle of the 
last century, and i^e best bullocks of many breeds 
now weigh over 2,000^ lb. This is due pai-tly to 
better feeding, partly to more care in breeding; and 
of course the larger the size of the animal, the 
greater the proportion of meat to “ offal.” Since 
about 1800, various cattle foods have been intro- 
duced. These increase *he weight, and keep the 
cattle in condition through the winter. In the 
middle ages people never had fresh meat 
in winter, because, having only hay, 'they 
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coald not afford to feed tbeir cattle well enoagli to 
make it worth while to keep them. They ikilled 
and salted them in the autumn, except a few, and 
lived on salt meat, of course without >cgetables— 
whence in part the terrible scurvy or “lejffosy" 
which has left so many traces in the “laair houses** 
of old English towns, and the enrions ** leper 
lioles ” found in some old English ohurchee. Again, 
in tlio fourteenth century the fleece of a sheep 
pit>bably weighed about 1 j lb. on the average : the 
wool was very coarse and poor. In the eighteenth 
century it weighed 5 lb., now it may bo from, 7 to 
9 lb. The fat sheep too has increased from an 
average weight of 40 lb. in thirteenth-century 
England to 70 or 801b. or more (according to the 
breed) to-day. 

New methods of tilltige-^uoh as subsoil plough- 
ing, machine cultivation, and so on — have also 
done much to increase the productive power of land. 
In the fourteenth century, the average produce of 
English corn land in a good year was about 11 
bushels per acre. Tlie average now is 25 to 27 
bushels, which hut for the low price of wheat due 
to foreign competition, might easily be increased 
to 35; while in some cases GO to 62 bushels an 
acre is produced. The grain too weighs more and is 
much more nutritious than In the fourteenth century. 

In manufacture the great development of 
machinery, dating from about 120 years ago. has 
immensely increased the productive power of 
labour; while the working power of the labourer 
has been immensely increased by his better food, 
his better sanitary surroundings, and his greater 
education, both at school and by the increased 
variety of his ordinary life. High wages, tbemsdvcs 
the lesnlt of increased production, spontaneously 
react to produce on increase through producing 
these effects. It must not be supposed that this 
prodnetive p^el'is capiible of ind^nite increase, 
or that it ^ always increased by the same methods. 
In uranches of industry, notably in vine- 
grn^sdng, and some kinds of fruit and v^etable 
oiylture, the small farmer can actually beat the 
large company, though \it has plenty of capital and 
the latest appliances. It cannot supervise ite men 
>0 efficiently ; and ns Ue gets all the product he 
does not care how hard Tie works. 

i 

DI8TRIBUTI0X.-(A) Tl|jE LAITDLOBD’S SHAIIE. 
Assuming, then, that lanp is private property, and 
that landlord, labourer, and capitalist are separate 
persons, what will be this shares of each in tho 
, product ? What will the Mndowner receive eimply 
ns a Inndowner, whether hb also works or svipplies 
capital or does neither? \ 

^ Economists, in answering) this question, make the 


following assumptions ; (1) Land varies in fertility 
and convenience of situation, and in other advan- 
tages, such as healthiness, which ^^*c may for^brovity 
chiss under one of these heads, (2) At any given 
time, there is some land being cultivated which will 
only just pay for cultivation : that is to say, will 
give the cultivator i the ordinary rate of profit on 
his capital besides replacing what be expends on it. 
Land wliich does not do this would, of course, soon 
ruin the cultivator -unless he had other means of 
living ; and unless he gets about as much as he 
would in some other business, we may assume he 
will not care to continue working his land. Many 
people no doubt— well-to-do merchants for in- 
stance— cultivate land which does not pay them; 
but then their chief aim in doing so is not the 
production of wealth, but amusement or ^occupa- 
tion : so political economy need not cemsider them. •- 
(3) As the better land will produce more for tbe 
.cultivator, men with capital will be constantly 
bidding against each other for land ; and the land- 
lords will stand out for the highest fent they can 
get. (4) Competition is perfect: that is, each 
landlord knows what offers are being made forthe' 
various descriptions of land, and eabh would-be 
tenant knows the qualities of each lot of land and 
can accurately estimate its worth. This last as- 
sumption Is clearly never realised, but it gives us an 
idea of what the landlord’s share tendi fa be apart 
from tbe complications introduced by ignomnee, 
imperfect competition, and various n6n-oommcrcial 
causes. ^ 

Now it is clear that a^ould-be tenant cannot 
profitably offer to pay anything for the use of the 
land just " on tbe maigin.” This would reduce his 
in-ofits, so that his farming would no longer pay. 
But let us suppose that such land produces (say) 
fifteen bushels of wheat per acre ; and that the 
intending former sees a piece which he thinks would 
produce twenty bushels. Clearly, he can make just 
the same profit by taking this land and paying the 
landlord the equi^ulent of five bushels, as he would 
by taking the poorer land. As a matter of fact, bo 
may very likely expect that the landlord will, to 
get his land let, refrain from exacting quite all the 
value of five bushels. But assuming that the land- 
lord does exact all, clearly the highest rent the 
tenant can afford is the equivalent of five bushels 
an acre. If one tenant does not offer that, another 
will; while if one landlord asks six bushels' rent 
for land that will produce only five bushels beyond 
the fifteen which represent the cost of production 
the ordinary profit, the competition' of other 
landlords with him for tenants will bring down this 
figure. Einally, the land on the margin of cultiva- 
tion uill just pay expenses but leave no surplus. 
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and the rrat that can be paid for any other piece 
will be just equivalent to the pxcess of its produce 
over that of the land " on the margin of cultivation."' 

When the soil of England supplied nearly all the 
/ grain consumed in the country, the rise or fall of 
‘‘^this margin of cultivation cojild be seen in some 
districts. On Salisbury Plain, for instance, it is 
said, when the price of grain was expected to be 
high, fresh land would be taken into cultimtion. 
"When the price of grain fell again, such land went 
out of cultivation and became pasture. Now tlmt 
foreign grain has largely displaced English, tho 
mai^n has ascended in England— that is, it does not 
pay to cultivate some of the land which was formerly 
profitable. But, as a rale, the margin constantly 
descends, because population constantly increases 
and more food is wanted for them. Railways and 
steamers have made it possible to get at the grain 
from new countries whose fertility and situarion 
(id the economic sense) are superior to that'' of 
England. But the supply of fresh land is by no 
moans infinite, and these temporary disturbing 
causes do not affect the truth of the theory.* 

But it must be admitted that history does not 
seem to bear out the theory entirely. We should 
expect, aooording to it, that the most fertile lands 
would be culrivated first ; but.we find that culfiva' 
tlon has very often begun among the mountains, in 
relatively poor land, and has gradually tpread down, 
to the plains ; because a nation must be strongly 
organised for defence before it can cultivate land 
exposed to an enemy.. In America, too, the rich 
, bottom land along the great river valleys is 1^ no 
means all cultivated even now ; because it ^is 
subject to floods, and unhealthy. And the lands 
' of the new countries opened up in this century— 
American prairies, Australia, the wheat lands of 
Manitoba, and of the Argentine Republic-are not 
, less but more fertile than English land ; true, they 
mostly produce about three-fifths or four-fifths the 
amount per acre that average English land pre- 
* duces, but they do so at much less cost. It is not 
- Worth while to farm them so highly as .land is 
farmed in England, as labour is more costly. 
But, really, all this is not against the theory. The 
Law of Rent, like other laws of abstract science, is 
true, piovidCd the assumptions from which it follows 
are true and are not complicated in practice by 
special facts. As a matter of fact, they always are 
complicated by some such facts. The wheat lauds 
of America have only been opened up recently, 
because, until railways and steamers were mnniog, 
the wheat could not he taken away. Aa it is, much 

* .Vt the BriUsli Association In 1898. Sir W, Croolies esti- 
mated thottlie world’s \\heat would ftiH sliort m 1931 unless 
ftttsh suiqilies of chemical innnure conld he got. 


fertfle land has been added to the available food 
area ; and what is the consequence? English rents 
^have gone down— just as they ought according to 
the theory. Some of the objections, too, merlook 
the fact that political economy has to use ordinary 
words in special senses. “ Fertility and situation ” 
mean in connection with the theory, “ advantj^eous- 
ness for cultivation * ; and the rich unhealthy land u e 
spoke of, though “fertile” enough in the oidinarv 
sense, is not fertile in this special sense of poUtic.il 
economy, ^cause it is difficult to get it woiked. 

This- same law of rent applies— with a slight 
change, of course, in the meaning of the teims— to 
mines, fisheries, quarries, and all sources of wealth 
the output from which is not capable of indefinite in- 
crease ; or which, as it is sometimes put, are subject 
to the Law of Diminishing Returns— that is, fiom 
which an increased quantity of wealth can only be 
got by a more than proportionate Increase of the co^t 
of getting it, f e., of the labour and capital applied to 
the land. Manufactured goods are not (appreciably) 
subject to this law, because, though their raw 
material is so, the cost of it is so small a part of 
the total cost of the finished product that we may 
disregard the increased cost, due to the law, in our 
calculations. But it is clear that if we have to dig 
deeper for our coal, for instance, the difficulty of 
working it will increase very rapidly and we should 
eventually come to a limit of depth beyond which 
it would be unprofitable, and even physically im- 
possible, to pass. 

The law of rent also applies to the rent of freehold 
building land, and that part of bouse rent which 
1 epresents the payment for the land as distinct from 
tho payment for the use of the house; this latter 
part, it is to be paiticularly noted, is to be classed 
as interest on the capital of the house-owner. Hero 
we may, in stating the law, write “adiantageous- 
ncss* or “productivity” instead of “fertility and 
situation.’’ In London and many parts of England, 
the land, and the houses on it, so often belong to 
different cavners, that the distinction is clear enough. 

Now supposing (for simplicity) that a people 
lived on an island quite cut off from the lest of the 
world, it is clear that their land would tend to in- 
cre.’iso in value without anything being done to it, 
simply because there would be more and nioic 
demand for the limited quantity of land available, 
to grow food or for building. And a little reflection 
will show us that as population constantly tends to 
. increase, this value must constantly tend to increase 
too. There may, of course, be exceptions— popula- 
tion may move away from one district where woik 
is Black or the soil or climate bad, to another with 
less disadvantage in these respects ; or a large area 
of fertile laud may be very rapidly opened up— asN 
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in Western North America since about 1840. But 
these clearly ate exceptions. In our great towns 
landis constantly becoming more and more valuable 
on the whole, though in some few districts it may 
fall, because they become less ** fashionable,” or for 
various other reasons, simply because more people 
wish for liousea and shops in town, and so with the 
incieased demand the value rises. 

This increase of value, due as it is to the circum- 
stances of the society, not to anything the landlt^d 
does, has been called the unearned iQcrement'”~ 
a term invented by J. S jUill ; and it has been pro- 
posed to tax it heavily, or deprive the landlords of 
it altogether. This question we must reserve. We 
have noticed that there is asortof “ unearned incre- 
ment on other kinds of wealtli also — wine, for ex- 
ample ; but this is of no great practical importance. 

Prom the law of rent a curious result follows— 
that rent is not an element in the price of the pro- 
duct, provided that competition is perfect. For 
some land produces only j nst enough to pay working 
expenses, with a proSt ; the producer must sell bis 
grain at a certain price to make it worth his while 
to grow any. If he reduces his price appreciably, 
he will soon have to go oat of the trade. Now 
why should the producers from better land take 
any price less than this ? If competirion is perfect, 
the buyers' oompetition will send cp the prices of 
the produce from the better land to the level of the 
prices of the produce from the wont. 8o that were 
the cultivators of this better land its owners, they 
would of course get larger profits on their capital 
than the cultivators of the worst do ; but the 
consumer would -pay the same price for prodneo 
of the same quality, whatever land it came from. 
But assuming that the cultivators hire their land, 
they will ofier some part of these extra profits to 
the landlords, as rent of the better land ; and as 
competition becomes more and more perfect, they 
^will tend to ofier the whole. With absolutely 
perfect competition, such as the theory assumes for 
convenience, they mvld ofier the whole. 

Hence, anything that arliiicially increases the 
price of agricultural produce to the consumer— such 
as a duty on foreign com— must eventually tend to 
benefit the landlord, rather than the tenant. The 
law of rent is usually treated with reference to 
agricultural produce alone. From the tenant's 
standpoint, we see it is a price paid for a natural 
advantage. From the landlord's standpoint, it is a 
surplus that the possession of a natnral advantoge 
enables him to secure. And the price of agricultural 
produce generally tends to be ^ed by the price of 
that portion of it which just covers the cost of 
production (including the average rate of profit). 

It has recently been noticed that all these pro- 


positions are true of other kinds of produce. Special 
fsmilities for production, or special business ability, 
tend to get extra lenmneration for their owner 
which is of the nature of a price pdd for a natural 
advantage. And the price of all produce tends to 
be fixed by the price of that portion which is pro- 
duced at the least advantage. But so many more 
causes complicate these tendencies in manufacture 
and trade than in agriculture that they hare only 
recently been noticed in the former, and tlie results 
are as yet but little worked out. • f ' 

(B) THS LABOUBEB’S SHABE. 

A builder about to contract to build a house may 
be supposed to estimate his expenses somewhat 
thus So much for materials ; so much for cartage ; 
so much for wear and tear of machine^ or of tools 
which be may supply ; so much for wages ; and he 
would add asum which is his profit. The person for 
whom the house is tube built r^ght analyse tlie pri(^ 
he pays und^ these heads. Builder’s profit and 
workmen's wages seem to Mm part of the expenses 
of production ; while to the builder the wages he 
pays, at any rate, seem to be so. 

If we look at the transaction more broadly, how- 
ever, the cost of production is here confused with 
tile remuneration of the diSerent people employed. 
From the pMnt of view of society generally, master 
and workmen are working together in building a 
bouse. The master consumes his capital in a way 
that affords bitn no present enjoyment. The poli- 
tical economist’s concise name for this use of capital 
is ** abstinence.” The master and the workmen 
both give their labour, and in the result there is one 
bouse more added to the sum of wealth in the world. 
Clearly, if -the workmen conld have waited to draw 
tijeir wages in a lump, master and workmen would 
then be dividing (according to stipukited shares) the 
equivalent of the wealth they bad been producing. 
The workmen would get the reward of their labour ; 
themasterofhis "abstinence," as defined above, and 
of his labour of superintendence and his risks. 

The old analysis of cost of production— which in- 
cluded wages and profits in it— confused ‘‘reward” 
with ‘‘ cost.” Profits are not ** cost " except from 
tile purchaser’s point of view; wages are "cost” 
only from the pundiaser’s or employer's. Both, in 
reality, are shares of the product. But as it is 
generally quite impossible to say exactly what tiie 
product will fetch when it is completed, still more 
what share each man has taken in producing 
it, vsiiges are advanced to the workmen out of 
ca{utal, and the capitalist repays himself out of the 
price be gets for the product The money wages 
now paid are partly, at least, a sort of rough com- 
position for the workman’s share of the product. 
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This arrangement is only possible where there is 
plenty of capital. In new countries, where capital 
is scarce, it often does not exist. Farm hands in 
many parts of the United States usually live witli their 
employer. He boards and lodges them, and advances 
money to them from time to time. But they do 
mi get all their wages for the year till the chief 
, crop for the year is sold : that is to say, their wages 
am paid out of the product, but advances are pre- 
viously made out of capital, and the employer 
repays himself out of the- product. Only within 
the kst thirty years has this system declined in the 
eastern and middle states, with the growth of 
capital and of facilities for borrowing ; and it is said 
still to be common in parts of the west. 

The dependence of the wages in a trade on iJie 
product and its j)rioe is admitted by the institution 
of the'' “ sliding scales ” used in some trades, as in 
the and iron trades of tbe north of Bngiand. 
According to these schemes, wages in the various 
branches of the trade rise and fall in certain pro- 
portions, according as the price of coal and iron 
rises or falls. But these scales have been tried 
r several times and again abandoned, and it may be 
feared that the multitude of business details that 
must be attended to in fixing them can hardly yet 
. be dealt with in a way that satisfies all parties 
concerned. 

. This error of including wages in cost of production 
led to a very unfortunate t'heoiy, which embittered 
the working men of England against political eco- 
nomy more than anything else during the first half 
of this century. It was this t ” Bach employer 
pays so much wages in ai given time, say a year, 
to his men ont^of bis capital In different 'trad^ 
different proportion of capital is paid as wages ; the 
< 'more hand-labour, of course, the greater the pro- 
portion. But the proportion in each trade is fixed 
by the circumstances of that trade — the amount of 
capital in it, the kind of - work done, etc. The 
capital in each trade devoted to the payment of 
- wages was called a. 'wage-fund. Now suppose the 
workmen ^in a trade ask for more wages. If the 
masters pay more, it will reduce their rate of profit ; 
then it may not be worth their while to continue 
in the trade. Moreover, if wages rise in a trade, 
fresh men naturally will come in, so each workman 
will get a smaller share of the wi^e-fund. ' So that 
in any trade, at any time, each man’s rate of wages 
is fixed by the conditions of production. If the 
rate rises, capital 'will leave the trade and the total 
wage-fund 'will be diminished, and fresh men 'will 
have been tempted to come in ; so tbe wage per 
head will be diminished too.” 

This theory ..comes down from the beginning of 
this century, when English trade was rapidly in- 


creasing, hand-labour was still much used, capital 
did not move so fteely into piosperous trades as it 
does now (since there were fewer hanking facilities 
and much less capital to lend) ; and so the first 
question a manufacturer asked himself when he 
wanted to increase his production 'was, Have I 
enough capital to put on more hands ? But it entirely 
overlooks two facts (1) That the product and the 
value of the product are not fixed quantities in 
manufacture anymore than in agriculture. Moie 
might be turned out and yet less profit made, or 
vUe versa. A demand for coal in 1873 (owing 
pjutly to the opening of the Suez Canal, and to the 
increase from that and other causes of steam naviga- 
ticn, and of iron and other manufactures) sent up 
the price of coal, the profits of the coal owners, and 
tbe miners* wages all together— and the rise in 'wages 
was not all due to the fact that the supply of 
s.k51\e& minets ra'ti short. (2) That, ns a matter of 
feet, the rate of profit does not depend on wages ; 
that it did was a corollary from this “ wage-fund ” 
tl^ory. If the product and its value were fixed 
quantities, and the '• wage-fund” was fixed too, if 
followed that wages could only be increased by 
taking from profits, and vice versa. In reality, 
however, it is indicated by many observations that 
it is truer to say that “the rate of profit depends 
on the cost of labour”— which is a very different 
thing from the rate of wages. Many proofs that the 
highest paid labour is often the cheapest have been 
collected by Lord Brassey from the books of a firm of 
railway contractors, which his father founded, and 
' he has published them in a book called “ Work and 
^Yages.” The firm made many railways in many 
countries, and had great opportunities of estimating 
tbe different capacities of English, Irish, French, 
Hindoo, and other navvies. They found that the 
highest paid labourers produced more work in a 
g^ven time, in proportion to their pay, than the less 
well paid did ; and that an increase of pay— whether 
by drawing in a better class of men, or by enabling the 
men to get more nutritious food— often produced a 
more than proportionate increase of product. Thus, 
in 1842, on the Paris and Houen railway, English, 
French, and Irish quarrymen worked side by side. 
The Englishmen were paid six francs (about 5s.) a 
day, the Irish four francs, and the Bl'ench three 
francs. Yet, of the three, the Englishmen did the 
most work in proportion to their pay. In building 
a refreshment room at an English station, a London - 
bricklayer worked on one side at 5s. 6d. a day, two 
countrymen on the other at 8s. 6d. Yet the London ' 
man,'^‘ without undue exertion,” did more work in 
a day than the other two together. 

This leads us to a distinction of extreme im- 
portance— that between Nominal (or Money) W ngos 
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jind Real Wages. Kominal Wages are the labourer's 
earnings in money. Real Wages are tlm goods be 
buys with that money. It is these which constitute 
the '• real reward of tlic labourer." Thus, real wages 
depend on the purchasing power of money. Suppose 
that food, clothing, and bouseroom~w’Heh are the 
‘cliief things on which money wages arc spent— 
.suddenly doubled in price; itlsclear thataweetdy 
wage oi £l would huy little more than a weekly 
wage of 10s. before the rise. The supportm of 
Protective tariffs, in the United States for example, 
ate apt to forget this distinction. We shaQ return 
to tills later. 

The wages, then, of n pioductive labourer are 
essentially n abare i» the prodvot of his labour— 
generally but not always advanced long before tbe 
product is ready ; and their possible limit is fixed 
by (among a ^'ariety of other conditions) the ex* 
change value of tbe product when complete. 

But why do workers in different trades or employ* 
ments get paid at different rates ? (We here use 
"wages'' to include all payment for labour or 
service.) (1) Adam Smith enumerated five causes, 
" arising from tiie nature of the employments them* 
solves," vis. : “ the agreeablencss or disagreeableness 
of tlio employment,” " the ease or difficulty of learn- 
ing it,” "the constancy or inconstancy of eropb^-' 
ment," " the degree of trust which must be pUc^ 
in the person employed,” and " the probability or 
improbability of success.” The last of these may 
require a word of esplanatioo. Mlien there is 
a great ioeqaality between the annual gains of 
different workers in the same employment, it is to 
a great extent due to differences of skill, but to 
some extent also to lock. Some men get plenty of 
work, and conesponding pay ; others, perhaps as 
well able to do the work, get little or none of dthw. 
Now the large gains made by tbe lucky men impress 
the imagination, and draw more men in than the 
employment can support. The piotession (ff a 
barrister in England is the best instance of this 
kind, though there are other reasons whyit is over- 
crowded. (2) Adam Smith noticed also that some 
inequalities, as between different employments, bad 
beencausedby theaction of Government. Thusthe 
Statute of A^jprcnticesbip, fotbiddiug any master 
in certain trades to take mote than a certain number 
of apprentices, and pceveuting men wlio bad not 
served an apprenticeship from being engaged as 
journeymen, necessarily kept up wages in those 
trades. So, too, the Laws of Settlement, i^event- 
* ing any workman who migrated to a place Gom 
acquiring a right to poor relief there except under 
very stringent restrictions, checked the migration 
of workmen and made wages much higher in one 
place than in another; while (to take a modem 


mstan(m),'on the other hand, the increase of State* 
dded education in England just after 1870 greatly 
reduced the snlariespaid to ordinary clerks. Again, 
endowed sclmols and universities, as Adam Smith 
noticed, jOTbably tend to reduce the salaries of 
smne kin^ of edneated labour. , 

It will easily be seen that all these causes act by 
affecting the tupplff of labour. And it often Imppeus 
that tbe most unpleasant trades are very badly 
piif} . because they are overcrowded by a number of 
people who can find no.otber employment, and arc, 
as a body, inefficient workers, The wages paid' to 
men doing the same kind of work at tTic same place 
and time tend, of course, to be fixed by competition, 
Sometimes, however, they are fixed by custom.’ A 
mescal man, a barrister, a solicitor, nsunlly gets a 
certain fee for work of a certain kind, whether his 
skill is greater or less, and it is not thought proper 
for him to try and undersell his competitors. . In 
tiiese cases, competition comes in, not to reduce 
the amount of each fee. but to make a difference in 
tbe number of fees gained by tbe men who are 
thought most highly of. This is " competition for 
the field of employment,” while we have " competi- 
tion in the Md,” between rival tradesmen 
trying to undersell one another. _ / 

How it is qnite possible that there may be so 
many workmen competing for employment in a 
trade tlmt tbe share of each in the product may bo 
a very small one. And this leads us to n wider 
question : Bow is tbe rate of wages in genernl 
affected by the increase of population 1 ^ < 

Tbe tireory of population now usually accepted as . 
a thwy— though it is muob disputed whether 
special causes will not hinder it from being realised 
a very remote period— has been one of tbe most 
important parts of political economy. 

Briefly, it is this. We find by observation that 
population tends to multiply— that is, to double 
it^ in varying periods, longer or shorter. Every 
plant and every animal has far greater pou’cr of 
multiplication than' It can use. The elephant, says 
Darwin in the " Origin of Species,” is the slowest 
Iwe^r of ali known animals, liet ns assume (what 
is under the mark) that it breeds between the ages 
of tiiirty and ninety, and has three pairs of young 
meanwhile. Were there no checks— want of food, 
beasts of prey, disease, etc,— theelephants descended 
from one single pair, after flv'e centuries, ^^light 
amount to fifteen millioDS. It was the observation 
of this process through all nature that led Darwin 
to his theory of natural teleetion. Many more 
animals of all sorts are horn than can possibly 
surviTc; there is a constant struggle for life going 
on, and those survive which can manage best to 
adapt themselves to their conditions. 
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^ [CoHfinwd/iowi). 217.] 

, KIJfETIO ENERGY OF ROTATING BODIES ~ THE 
■ FUNCTION OP A FLY-WHEEL-DETERJIINATION 
OP THE SIZE OP FLT-Ti’HEErj REQUIRED FOR 
A GIVEN PURPOSE-PRAOTICAIi ILLUSTRATIONS 
AND EXA3IPLE8. , 

■ff’B have seen tliat a body moving with wliat may 
be called a linear motion, that' is, as a ship or tram 
.isually moves, possesses a stom of energy in virtue 
of its motion, the amount of this store ^ing com- 
puted by multiplying half the mass of the body 
by the square of its velocity. Bodies rotating 
about an ams as a fly-wheel does, i.e., moving with 
A rotational o:^ anffular motion, also possess a 
similar store of energy, and in this lesson the 
method of calculating its amount will be discussed. 
B'irst of all, the question may bo asked, why do we 
pub ''a Hy-wbeel on an engine or machine! The 
reply is, to act as a storehoifee of energy, so that if 
a great demand at any particular time should be 
made, the fly-wheel may be drawn upon to supply 
the energy which is required in exeess of that 
-otherwise provided. Just for a similar reason we 
- ^jut a tank for water in a house, so that by a com- 
paratively small supply we may be able to meet a 
odnsiderable demand for a short space of time. In 
the dose of a steam engine— or better still, a gas 
engine— the working flnid (steam or gas) gives 
energy to the piston and fly-wheel only during a 
short portion of every one or two revolutions, 
' whilst tile demand for energy may be fairly steady. 
If there were no fly-wheel, the driven machine 
w'onld sometimes have too much and sometimes too 
little eneigy supplied to them, and hence their 
motion would be unsteady. 

Similarly, if we have an intermittent demandf it 
can be met with the help of the energy contained 
in the fly-wheel } in fact, nearly all good systems 
‘for the transmission of power ha^e'8orae sort of 
(fommulator or storehouse of energy included in 
the system. In giving out energy the fly-wheel 
diminishes in speed, and the main qnestion we liave 
to deal with in the design of a fly-wheel for any 
specified purpose is the amount of energy the fiy- 
w'beel can give out vrithout diminishing its speed 
of rotation below a certain limit ; or, what is the 
same thing, what amount of enei^ can it receive 
without increasing in speed above a fixed value? 

In computing! the kinetic energy stored up in any 
rotating body we can imagine the body divided up 
into a large number of little portions, and if we 
could obtain the kinetic energy of each little por- 
tion, and leave no portion of the wheel out, the sum 
of all these energies would be the kinetic eneigy of 
the whole wheel Unfbrtnnately, the difficulty at 


once presents itself that the velocity of each little 
portion is different from that of any other which is 
lU; a different distance from the axis, and' as the 
velocity enters into the expression for the kinetic 
energy of each, the calculation presents great com- 
plexity. However, there is one thing all the little 
masses possess in common, they liave all the same 
angular velocity, i.s., they make the same number 
of turns per second. It is evident that we must 
express the kinetic energy of each in terms of the 
m^ilwr velocity. 

The connection between the two kinds of velocity 
will readily be understood from Fig. 72. Here a 
small body is sup- 
posed to rotate 
alrnut an axis at 
0 , following the 
path c B, and C B 
is supposed to re- 
present the die- 
tanee the body 
goes in one second 
or its linear ve- 
locity V. But a 
radius o 0 de- 
scribes the angle 
A (or 0 0 B) in 
the same time, 

hence this' angle p,,,, 72 . 

represents the 
angular velocity A of the body. The student is 
probably aware tliat the best way to measure any 
angle is to dhide the arc subtending it by the 
radius of this arc, hence the angle 


Hence linear velocity is equal to angular velocity 
X radius. Now the kinetic energy of each little 
mass is if m is its mass and v its linear 
velocity, which for our purpose is better written 
i«ASrS, 

the sum of all such terms, including every little 
portion of the rotating body, is tlie kinetic energy 
of the whole body. Taking the symbol 2 to repre- 
sent “the sum of all such terms,” we have, 

Kmetic energy of rotating body = S IviA^i \ 
or since A is the same for all, tliis expression nmv 
be written 

f lASwi*. 

Now the expression 2 wm'% representing the sum 
of all terms obtained by multiplying each little 
mass in a body by the square of its distance from 
the axis, is called the moment cf inertia of the body 
about that axis. This moment of inertia is gencmlly 
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denoted by the letter i ; it bns been calculated for 
us by mathematicians for a great number of regolar 
bodies. We find then that the kinetic energy of a 
rotating body, like a fly-wheel, is giwn by the ex- 
pression ^ lA.-, or is half the ^reduct of the moment 
of inertia of the Mff and the square of its antfular 
velocity in radUim ikt second. In calculating the 
moment of inertia one foot shduld be taken as the 
unit of ‘length, the product will then gire the 
energy in foot-pounds. 

Notice the similarity of this expression to that 
for the kinetic energy of a body mo^’ing with a 
linear motion. 

Engineers and practical students whose know- 
ledge of mathematics is limited arc generally shy 
of such expressions as moment of inertia ; hence it 
occm*red'to Professor Perry some years ago to put 
the expression for the energy of a rotating body in 
a simpler form. It is evident that the moment of 
inertia of a body is always the same about the 
same axis, and also that the angular velocity of the 
body in radians per second is proportional to the 
number of Tevolutions it makes per minute, hence 
the Idnetio energy of any rotating body is simply 
proportional to the square of the number cf tarns it 
malies per nn'mefe, or what is the same thing, is 
equal to this square multiplied by a number which 
is constant for the same body. 

It is evident, then, that we can pat the result 
already obtained in the form 

KfoetiQ eneigy af ratattn* bodys 
where n is ^he number of revolutions the body 
makes per minute, and h is the constant referred 
to above. To And the meaning of this we have 
only to Imagine the body maldng one turn per 
minute, and then wc see tliat the u of a rotating 
body is a number representing the hinetie cneryy 
hfoTod in it rehen it revolves once per minute. 

In order to find the connection between tho M of 
a body and its moment of inertia, it is only neces- 
sary to equate the two expressions for kinetic 
energy, and remembering that angular velocity, 



The 21 of any body is easily Ciiicolated thus if 
its moment of inertia is known. The professor 
has, however, shown how the ar may be obtained 
by expCTimentj and this is a matter of great im- 
portance, as It is difficult to calculate the moment 
of inertia of such a body as a fly-wheel with any 
great degree of accuracy. 

This experimental method will be explained 
presently. "We wish now to point out the connec- 


tion between the m’s of bodies of the same shape 
but differing in size. 

SIMILAB BODIES BOTATIXG ABOUT SIAIILABLY 
PliACCD AYES. ‘ 

tf WC have two similar bodies of the sntae 
material rotating about similarly placed axes as 
shown in Fig. 73 , one body being s times the other 
in every linear dimension, then a little mass ui in 
tho smaller will correspond to a mass in the 
lar^r. This will readily be understood by imagin- 
ing s to be 2 , or one body to be twice the other in 
linear dimensions, then the mass or weight of the 
larger will eridently be 2 ^ or eight times that of the 
smaller, aud the weights oi masses of corresponding 
Uttle masses will follow the same role. 


The moment of inertia l of the smaller body is 
Sun®, , 

and that of the larger I2 is 

2«*in(ir)*ss*2mr*, 

hence we see that bodies lilce these hare moments 
of Inertia about similarly placed axes, nhich arc as 
theffih pomer of the ratio of their lihe dimensions. 
Since the 31 of each body is equal to its moment of 
in^ia multiplied by the square of 3 ‘lil 6 and divided 
by 1800 , it is evident that 21 is simply proportional 
to j, and that the rule jnst obtained must hold if 
wc substitute the si of each body for its moment of 
inertia ; or, in other w'ords, the u’s of two similar 
fly-wheels, for instnnoe, are in the ratio of the fiftli 
lowers of their diameters. This rule is of great 
importance, and will be referred to later on. The 
fitndent should carefully distinguish between the 
ai of a body and its mass, and remember the de- 
finition of the former given above. 

EXPEBOIEKTAL DETEEMIKATIOKS. 

If we give a measured amount of energy to n fiy- 
whed and notice the speed of the wheel at, any 
articular instant due to that energy, its 21 will be 
found by dividing the known kinetic energy by the 
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sqnare of the speed of the wheel in revolntions per 
minute. ^ 

Suppose a fiy-wheel— preferably a small one— to 
be mounted as sUown in Fig. 74, the friction at tiie 
pivots being diminished Jis much os possible \ then if 
a weight of w lb, be attached to a cord which is 
wound round the axle, it is endent that when w is 
allowed to fall h feet (there being h feet of cord 



^ Fjg. U,' 

wound on) it gives to the fly-wheel energy approsi- 
inately equal to the potential energy, w7t foot- 
pounds, which it has lost. If, for instance, w is 
40 lb , and there are 6 feet of cord wound on the 
axle at the beginning, then if w is allowed to fall 
it loses 40 X 6 or 240 foot-pounds of potential 
energy, the greater part of which is given to the 
whed. It is only just at the instant at which the 
cord leaves the axle that this energy may be fairly 
represented as stored in the wheel— for every turn 
the wheel makes after that an amount of energy is 
wasted in or'ercoming frictional and other resist- 
ances. The question then arises, how may the speed 
of the wheel at the propo' instant be found 7 
A very good speed-indicator if suddenly attached 
j and deteohed might do, or some sort of indicator 
which would show the maximnvi speed attained; 
but it is questionable if such an indicator could be 
’found. However, if we may assume that the force 
,of friction is fairly constant, we know that the 
motion of the wheel is uniformly accelerated, 
gradually increasing to a certain maximum value— 
which is required— and then gradually diminishing 
till the wheel comes to rest. If we find the average 
speed of the wheel from the instant the weiglit 
begins to act till it is released, double this average 
speed will be the highest speed required. 

If, for example, the cord is wound 10 times round 
^ the axle at the beginning, then if the weight acts 
on the wheel for 5 seconds, the aoerage speed of the 
1 ' 10 

wheel during this time is y, or 2 revolutions per 


second, and the highest speed attained is 4 re- 
volutions per second, or 240 revolutions per minute. 
If the weight is 40 pounds, and the fall 6 feet as 
before, then, neglecting certain sources of waste of 
eneigy, we have . v 

40 X a = M X S10», or M = -004 ; 

and the wheel is such that it contains a store of 
•004 foot-pounds of energy when rotating at the 
veiy slow speed of 1 revolution per minute. If the 
wheel at any time rotates, say, at 100 revolutions 
per minute, its kinetic energy is 

*004 X 100^ s 40 foot-pounds. 

There are, however, certain corrections which ought 
to be made. The kinetic energy of the falling 
weight itself is not given to the wheel and must be 
subtracted from the potential energy, in this case 
240 foot-pounds, lost. This kinetic energy is half 
the mass of the acting weight multiplied by the 
square of its linear velocity in feet per second jnst 
at the instant its cord is released from the axle, 
which may be found fiom its mean velocity as 
already indicated. 

Agdn, the friction at the bearings of the fixed 
pulley wastes energy. The friction can be found by 
an experiment similm to that described at page 31, 
and the waste of energy calculated. In this case, 
however, the student will do well to remember that 
if a weight of w pounds is hung from the cord 
which embraces only one quarter of the circum- 
feience of the pull^, the resultant load on the 
pulley is s/2 x w instead of 2w as in the case 
refened to at page SI. The energy wasted at the 
pivots of the wheel is the last correction we shall 
refer to. This may be found approximately by 
counting the number of revolutions the wheel 
makes tftcr the weight ceases to act on if, knowing 
the total energy dissipated, the eneigy wasted per 
revolution, and hence that wasted the loeight 
aded can be found. 

TVe have not space to refer to other minor correc- 
tions. N 

The question now arises, having found our M, 
what practical use do we make of the result 7 A 
practical example will be the best answer to 
this question. Suppose we are designing the fly- 
wheel for a gas-engine— say of the Otto type— and 
we want the fly-wheel to be in emy respect 
similar to that to which we have referred above, 
the corrected M of which is, say, ’003, and the 
diameter of which is 2 feet. We must be given the 
limiting speeds of the new wheel and the power 
developed by the engine. Let the limiting speeds 
be 149 and Ifil revolutions per minnte, and the 
power of the engine 12 horse power. The fly- 
wheel wiU be designed, in this case, simply with 
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regard to the en/jine I'/sc//, fluctuations of load lidf^ 
left out of account. The Otto engine comidelcs its* 
cycle of operations, from the In'dmwing of gas 
iijto the cylinder till its expulsion t^er having 
completed its wrk, in farii re^•olutions of the crank 
phaft or fly-wheel. But the gas ^ves cnergyto the 
fly-wheel only during a quarter of thw cycle, hence 
we may say that, approximately, all the energy 
required during the remaining three-quarters of the 
cycle must he stored in, and unstored from, the fly- 
wheel. 


Tlio engine develops 

12 * 33000 tbot-pounds of eoerg}* per iniotitc, 
hence the work of one cycle is 
12 x 93000 x 3 . 


1» 


- foot-pounds, 


and the work to be stored is three-quarters of thia 
This energy must be absorbed by the fly-wheel, 
whilst its speed increases from Ufl to Ifll rcvoln- 
lions pet minute, and must be given out again with 
A similar but diminishing change of spe^ IHie 
energy in the fly-wbeel when rotating at 151 teroln- 
lions per minute Is equal to its u multiplied by the 
square of 151, and similarly its store at tbc lower 
Sliced Is u multiplied by the square of 149. The 
diflerenoe of these two amounts is tho whdle store 
of energy ^ven out whilst the speed foils from 
151 to 149. 

Hence 




12 x 83000 x2 
UO 




which gives tlic si of the new wheel ss 6‘C. 

Becolling the rule that the si’s of two simflar 
bodies rotating about similarly placed axes aie ys 
the Jffth jitmers <(f ihir lUe diviemioM, and iqire- 
fionting the diaiuetor of tho new wheel by o, we 
have 

«‘l=?.’.orD = 2 

a2xms032l«t 

The new wheel must, tlicreforc, be 9 .^ feet in 
diameter, or in other words, every linear dimonrion 
of the new wlicel must be 4'GG times tliat of tiio 
. corresponding wheel with which tlio experiment 
was curried out. Tho required wheel may be made 
from tho drawings of the smaller one by simifly 
increasing the scale of the drawing 4'66 rimes. In 
practice it is moro usual to put 1m ily-whceU cm a 
gas-engine than to make one of such a loigo^mctcr. 

HuscEmcAi, Exauples. 

1. If the moment of Inertia of a fly-wlicel with a 
thin rim be taken os approximately equal to the 
mass of the rim multiplied by tho sqnarc of its 
mean radius, And the m of a fly-wheel tlm rim of 
which weighs 10 tons and has a mean radius of 
5 feet. Answer, assSS-SG. 


2- A fly-wheel is required which 5s to liavc a 
Idnctic store of energy of 1,000 foot-pounds when 
rotating 20 times per minute; and wliich is to be 
similar to an existing w'hccl which contains n .store 
of 8.000 foot-pounds when rotating 30 times per 
mtmrte, Find hew many times the diameter of 
the new wheel must be greater tlian that of the old. 

Amw, a/^u 1® timeC 
\ 2'5 


3. The moment, of inertia of a cylinder of length 
J feet and diameter d feet, about its axis, is 
reU* X -*00305, where w is the weight in pounds of 
one cubic foot of the material of which the cylinder 
is composed. From these data And the kinetic 
energy of a grindstone C feet in diameter and 
9 inches broad which rotates 75 times per minute. 
A cnlric foot of the material weighs 133^ lb. 

Answer, 12189'4 foot-pounds. 

4. If the axle of the grindstone is 2 inches in 
diameter at the bearings, and the cociEment of 
friction between the n.xlc and bearing *089, how 
long will it take friction to stop the stone -wlien 
left to itself as it is rotating at the above speed? 

Answer, 2*4 minutes. 


ITALIAN. -XI. 

[CoKdnned/renji. 225,] 


lUPBBBOKAL VERBS. 


IriPEltSOh'AL verbs only express an indeterminate 
or uncertain subject or pause of some act. They 
arc conjugated throughout all moods and tenses 
only in the third person, which is alone (uipabic of 
convoying the idea of an indeterminate or uncertain 
enbje^ Tboro nro three classes of impersonal 
Tcrbs in Italian. The first arc impersonal 'v’crhs in 
the strictest sense of the word, expressing some act 
whtcii is never attributed to a person, bnt to some 
unknown agency. In English they require tho in- 
determinate and neuter pronoun in Italian they 
generally require no pronoun whatever, for ex- 
ample:— 


AecAde, 5 

ArrSno, 1 tt/my/cw.. 
Ocewv, ) 

Alb^B, tie <faji (fuviitt. 


Dllilvift, niiiti as first n< 

caRTOHr. 

Q6iD, fl/mn'. 

QtindlRt, hafli. 

ImiArta, tt is c/ImporWii« nr 
wiMsxeRee, nKi(Kr<. 

Non lmp6rtn,1l 


lABipqRlni . 

is rmak 

Bn/ign*,* « uiMrf, tl II «««• f?«i , „ 
Kbrlcn,tlsMtve 
v— (i Ji6 ncfd PAra, il amwin. 

kS S' f Pi6re, Wwiw. 

Non wxrfrrro, j „cettsarv. PlQWgglnn, « dr/alo. 
)IiCjSe,lcincoron.»iirera{d SAmbra, mnr. 

fir, I H&t nn infireif fii. Tempi^ta, U is sloni]/. 

Gunene, i( ti HgU or jnvpir. Ta6uB, i( tiivtulcn. 

* Iliisfmiortnntvorb governs nn InAnihre witlinut n prr- 


posiUoD, or (Aa u Itb tho 8UVjuneti>'e, as ti>i(i-piia dl-n, it mnst 
be SBid,' ll-so-junyiire i( sti-o do-vr-n, one must do one's doty ; 



Some phrases which in English have it is, it was, 


.ITALIAN. 
\ 


etc., in Italian .are expressed by /a, it ..makes; 
farCC‘Va, It made, etc,, with some noun or adjective, 
and must be considered as Impersbnal periphraseL 
For example ' 

' IVt d’uopo, or b (l'u6po, it is nee^nL ' 

Fa cildo, <!aMi<)aimo, is ^o^ veiij 7«if. 

Oggl fo ft^do, W is , 

' The impersonal verbs of this olassvhave only the 
third person singular. But whenever the sense of 
the impersonarverbs of this class admits of nouns 
or pronouns becoming their subjects, they must 
agree with them in number and person ; as 
dc-cUi sno^i Javi-jK^-gid-va^fio, his eyes sparkled; 
le Id-gri'iue pio-vo-no dd-gli 6e-chi, tears flow from 
the eyes ; gt-lorM i Ji'd-nii, the rivers are freezing. 

Pio-ve-re, to rain, may be taken as a model of tlie 
conjugation of the verbs of this class. 

‘ INDEFINITE MOOD.' 

» PrewMt.— PiOvere, to rain. 

Past— A\Ar ploTOto, to hare ixiiuerf. 

Pasi PaWietp/e.— Piovi^to, rauisii. 

Pj«5e«t C’eritHii,— Piowndo, raini/iff. 

INDICATIYFi MOOD, i 

Pj-c«n<.-ipl6rc, it roijw. 

Jnpsrfiet — Plo\'6val * Taijwtf, 

jHdefcmtnaft Prrtcn to.— Piovvc or Piove or pl6bbe, itmlnei. 
Itotomrinafe Pretoito,— Ha ploviito/ it has rained. 
{ndeteminaU flvper/tet.—Avbva piovUto, it had rained, 
DekrminaU PiKper/oot— £bbo jden'dto, it had rained 
Piovcii, it will rain. / 

F«iurei»er/eef.— Avri pimnito, ft lotU have rained. 

' CoiKfiiioned Plovet^hbe, it wuld miiu 

Condiifonal Posi,— Avrebbo pionito, i( leouid Aata miRed. 

■SUBJUSCTn'E MOOD. ' 

' Present— Pidv?, it may rain. ' 

7iMpcr/«e,— Piov&se, it might tvuu 
Psr/ert.— Abbia rio''utOi ii hate 

' Pluptr/ect.-~Axis&a pio^'iito, it vUght Aavc rained. 

The second class are impersonal verbs, iwt in the 
yrojfer sense, for, being in themselves personal and 
active, the pronoun makes them (as it were) im* 
personal, by expressing their subject as an indeter- 
minate person. In English j? is eqmvalent.to '07i6, 
people, theg, etc. ; or also to the passive voice, for 
'example ■■ 

> 6i dice, one says, ‘pe'i^^e say, they say, it is oaid. 

Bt crede, tiicir Mictv, it is beliercd. 

/8l spira, they hope, il is hi^. 

fi('S6-gna die clb si^a vi^ro, tins must bo true (that is, it is 
necessarj' that tins should be true ; and in all cases where 
bwoTifo is followed hy che, the English nruninatave of must is 
. in Italian the nominative of flie eubjunctivc} ; U-sb-gna die i-o 
me «e rd>da, I must go a^'ay ; fii.sd.gRa ch'igli vdn-ga, he must 
coifiei etc. Sometimes, howc.ver, It is preceded by the oon- 
.lunetlve pronouns mf, ti, etc., and loses its characteristic of 
iiiipessoiial by freeing in number with the noun tlia^ follows, 
a*i, mi fii.sd.pita dn-nd-to, I want money; vi bi-so-gne-^ do- 
Ad.ro, you ^rill want, need, or require money ; mi fii'id.gHa.noi 
I want money, etc. 

* Impersonal verbs relating to the weather may take either 
dvere or essere in their compound tenses. ' 


m 

the object of t^ese verbs i^ expressed, 
Vioy must agreS nuYA it in number and gender, For 
‘example : — 

51 vWono mdltl forestiSri, one sees wmy foreigners. 

Si 86no vediltt mdlfcl soldatl, so many soldiers have been seen. 
The irregular verb dire, to say, may sen'e as an 
example of the conjugation of the second class of 
impersonal verbs. 

INDICATIVE MOOD. 

Presei^— Si dice ; si dtcono, it is said. 

/mpei^ xSl dic^Va ; si dic^rano, it was sbid. 
iflijetornititato Pretorito.— Si disse ; si dtssmo, it lens soitf. 
DeiemtBats Preterite. —Si e detto ; si son d^tti, tt Aas fieen said, 
iudeternuRote Pluper/eet.— S'2m detto; s'eiau detti, it had 
been sniil. ' ^ 

Deteminate PiKjier/ect.— Si fU detto ; si furon d^tti, it had fi^en- 
said. 

Pttture.— 81 diii ; si diianno, it will he said. 

Ftttwe Perfect.— 8\ sam d£tto; si sarnnno d6ttj, It it'lii hare 
fieen said. 

(^nditionnl Present.— Si dlrfbbe ; si diiibbero, It loonid fie said. 
Omd^ioiial Pash— Si eai^bbe detto; ^Isatibbcro dcttl, it would 
Anre fiecn said. ' 

i 

BUBJUNCin'E MOOD. 

Pre^nt.— Si dlca ; si dicano, It may fic said. 

8i dicAsse ; si dicdssero, It mighl fie snid. 

Per/ect.— Si sia detto ; si sian ditti, it may have fieen said. 
Pluperfect,— SI fdsse dHto ; si fossero d&tti, It mipAt Ante fieen 
said. 

The third class of impersonal verbs cons|8ts of 
reflective verbs used imperson^ally. They require 
the pronouns 7?(i, me, or to me ; ti, thee, or to thee ; 
gU, him, or to him ; le, her, to her ; or, us, or, to 
us ; vi, you, or to you, generally to bo placed before, 
and 16^0 them, or to them, after the verb. They 
invariably have the third person, which must be 
plural when a plural object of the ^-erb is named. 
For example:— 

Mi rincresee, il di^Heases me (7 am sorry, displeased, annoyed)- 
li rlncrisce, It displeases thee (tAou art sorry, etc,). 

GU riucivscc, it dtspJenses Mm (Ac Is sorry, etc.), 

Le rincrdscc, It dfe^enws Aer (rtc is sorry, etc.). 

Ci rinoresco, It dis^eases «» (ws are sorry, tic.). 

Vi rinerlsce, It dispreoics you (you ore sorry, dc.)- 
Bincrtsce ]6ro, It displeases then {thiy m sorry, etc.), ‘ 
jrnecAde, 

STawiAse, r it haj^pens to ms. 
iroceorrc, ^ 

Mi bosta, It is »io»gA/or me. ' 

Mi bisogua, It ficAow? me, 7 uAiiit, need, or m«st. 

Ml coavifijie, It ficAores me, 7 must. 

Mi p^. It appears to me. 

Mi scmbni, it sems to me. 

Houiri riacresca, algudre, di aspetidre uu tantino, fie-pfeosed 
sir, to toait a tittle. 

The irregnlar verb mi di-sptd-ce, it displeases me, 
or I am sorry, may be taken as an example : — 
INDlOAmfe MOOD. 

JWnt.— dispifice, it displeuses me, 7 m sorry, etc. 
Imperfect.— Jilt toptac^va, it displeased me, 7 was sorry, tie. 
7aifefcnRiRa/c Preterite.— Ui dlspiacque, it displmed me, I was 
sorry, ftc. 



284 


THE XBW POPULAB EDUOATOR. 


iVfrrmtitati! rttifri/e.— Jfi 4 displacluto, i7 has ^ispUastd me, I 
^are hnn »rrp, etc. * 

InMtrrnimir WM^fr/rc/.— Mi cia OlspiaciutO, tJ had <!t«pJfas«l 
me, I had hecA sorry, tie. 

Fit(urf-Mi disjiincert, i< wiJl me, Jrinflle sorry, ele, 

Condtttonal Pwieiit, — Mi dlspiocerebtic, <{ wowM disjdtoie me, I 
f Anifd be sorry, etc. 

IMPERATITO MOOD. 

Dispiacdati, may 11 diipleate thec, lie iliou sorry, etc, 
SUBJUNCTIVE MOOD. 

Ml di^piiicda, il may me, I mat/ le tony, efe, 

Zmptr/cel.-^yii displaccssc, t( iltqilcase me, I mlf/ht l< 
sorry, etc. 

And so on 'with the other tenses. 

With regard to all classes of impersonal verbs, it 
may be stated that cffli is occasionally found before 
them, 'Which, however, in these cases is merely an 
elegant eNpleti^'e. 

With regard to the impersonal verbs which 
require the plural of tlie third person when a plural 
object is named, it may be added that a merely 
indirect connection of a plural object with a vah— 
for esampJe, by means of the genitive case— cannot 
come under this rule, and leaves the singular of the 
third person unchanged, as si dl guir-re, 
they talk of wars ; si di-sedr-re d4l4e c6-se ‘^as-sd-U, 
they discourse upon things past. 


DTRANSITIVE OR KEUTBR VERBS. 

These verbs require no other case but the nomina- 
tive to form a complete sentence, for their sut^ects 
act on no objects : for example, Ot-U-ne non dor- 
‘ml-m, Otho did not sleep; S-gli « gia rUtor-nd-to. 
he has already returned. Active verbs which eith^ 
govern the accusative case (as, f-gli ha serit^a. 
vi6l-te Ut-te-rt, he has written many letters ; noi 
ai-luUmo ven-tldia i ca-vdl-U, we have sold the 
horses), or whioh, govemiug no accusative, require 
a supplementary word in the genitive, dative, or 
ablative case, to complete their meaning (as,jntr> 
Id-ra di aUciUni a/-fd-ri, be spoke of several 
aSairs), take the auxiliary aew in their compound 
tenses. Of neuter verbs, on the other band, some 
take essere, some averc, and some both these 
a'uxiliaries, in their compound tenses. tTse, how« 
ever, will be the best and safest g^ide. Here are 
some neuter verbs which, in English as well as in 
^Italian, require the auxiliary averc, to have 


Dormire, to $Jeip. 

Ilcre, to drlnh 
Franzare, to dine. 

CenAfe. to e<t( supper, 
Riilcre, to faiiirh. 
P].AnE«je, io^edtears. ' 
GlocAre, to play. 


HO donnito, r Aare <!q>(. 

HO he%'utn, / hare drniik. 

Bo pranzdtn, I Aaiv dined, 

HO ccnntfl, i&aieMf(n«iijiprr. 
Bo nno, I Afire laiiyAed. 

HO ptinto, I ftare rinl tmrs, 
HA glocato, 1 have pfayof. 


l^euter verbs r^uiring essere for their compound 
tenses principally are those which denote motion, 
or some change which allows the subject to be 


considered in a passive state. Here arc some 
examples 


Aiul&re, to so. 

Appanrr, to appear. 

Ametae, to arrhe. 

CaUit, fo fie down. 

Couveniir, to apree. 

CrOacw, to gjoic. 

Divemro, divetitdre, to hecomt. 
Rntrare, toecmetii. 

Gmgnere, to arrltrai. 

IiDinilidire. to get pate. 

Intfiiuzire, to go mad. 

Inten'enlre, to interrenr. 
Niwere,ro originate, arlK, OeOorn. 
Partirc, to set out. 

Fas^Ate, toj»n. 

Peilre, loperish. 

Fer^en)T«. to atfatn to, arrive o(. 
Riuuinite, to rtov, TCinaiit OeWnd. 
Bitornare, nrwiiM, to return, conie 
iiyaiA. 

Sahre, to ascend, to mount. 
ScftpmTO, to esorpe. 

BcAndere, to ducend, come or go 
davn, 

Sopragidgnere, toeiipemne, happen 
wtxpteitdlp, 

Sortlre, to intty, moAo a urtie, to go 
ovt. 

8t»e, to stand. 

TomAte, to return, brytn or become 
torn, turn out. 

Venire, to tome, 

Usdre, to go or nme out. 


SAno stndato. ^ , 

, „ apparso.' 

,, nrri%’ato. 

„ calAto. . , 

„ conreiiuta . 

,, cresciAto. 

‘ „ direnuto, dtventata 
„ entrato. 

„ giunto. 

„ impaHIdfto.' ■ 

„ impazato. 

„ interveiiuto. 

„ ndto, . . 

„ partito. 

„ passato. 

' „ pento. . 

„ pervenuto. . 

-• rinuisto or rimaso. - 
iltomdto, nveoAto. * 

salito. 

, soappAto. 
aceso. 


s'opraglAnfco. 


Btato. 

tomAto. 


venUto. 

uscito. 


The past participle of neuter ■\*erb5 conjngated ' 
by essere must agree in number and gender with 
the snbjeot or nominative to which it relates. Tor . 
example 

Lc dAnne sAdo andote a cA-sa, ma gll uAmlnt sdno reBtAti,'ths 
■awrtea have gone home, but the men hoes mnoined. 


The participle, however, of neuter verbs con- 
jugated by avere remains unchonged. , 

Neuter verbs conjugated by both essere and avere 
are— 

CSammlnire, to irayel, wclfr. 86oo and hA camminito. 
C^re, to riiTU „ - hA vArso. 

Diraortre, to du-df, »f«y. i, liO 

Fsgeire, totly, chan, madtray. hAfngglto. 

Vjvere, to Itie. „ h6 vissuto. \ 

Neuter verbs requiring the auxiliary essere, when 
they take a reflective form and meaning, must 
retain it in their compound tenses: for example, 
sono andato, 1 have gone, and me ne sono andato, I 
have gone away. But neuter verbs conjugated by 
avere must drop this auxiliary und take essere 
whenever, with conjunctive pronouns, they become 
reflective verbs : for example, ri-de-re, to laugh, has , 
ho rise, I have laughed ; while ri-der-si.d\ d-oto, to ' 
la'ngh*'at one, has mi s6-no ri-so di hit, I have 
laughed at him, etc. 

VOCABULABr. 

JWo, 00.111 (Ireis. Boeca, mnnUi. Comcuidnro, to com- ' 
Jdopmro, to" use, Borm, parse. inaad, order. ' 

employ. 2rrattio(pl.bnic(fR), Confenere, to con- 

ciieerhil. arm, cnbit. tain, hold. 

lAlle sate, at seven Camera, chamber, Costare, to cosi 
o'clock. room. Lormtre, to sleep. “ 

AUt in, at three Chnroite, song, FaRChillo, youTig' 
o'clo^. 'ballad. child, little boy. 

Apnre, to open. Ctarlnre, to pmttle. 
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Gli mi^li olfr^ 
sonie^andolhera. OrdlnaWantetUe, 

GuadojKore, to win, usually. - 

gain. ' PtuA, pair, couple, 

tfininlo, glove. FamOj clotli,^ 

Iwparare, to learn. vroollcu elotli. 
luloite, lesson. Pame/ii, ‘cAie. 

J^are, to praise. , scvcmi. [talk. 

Zero, tltere. Pnrlare, to speak, 

Mufstn, master, /-^ffsicre, to kike 
tcaclier, a walk., [ivliy? 

JlfAUo, hand. Perdii, because, for, 
while, Peritm, to lose, 
whilst. • Pigrtij idle, 

il/crilare, to merit, Prarunn;, to dine. 

deserve, [coin. Qiiando, when, 
ilfonem d'oro, gold Qfianto, how inncli. 

ino* llagaszo, ragaaa, 
thing, boy, ^rl. 

Exeeoise 84. 

Translate into English 
1 . i ‘0 ])^*s^-gio 6 -gni g^or-no al>le s@t*te. 2 . 
Qufi'StCguan-ti cS-sta-no dii-e scel-li-ni. 3. Fl-gll 
hb-bi-diSn-ti me-ri*ta-no ra-m 6 ‘re^de' 16-ro ge-ni- 
t 6 >rl. 4. II fan-cidl'lo ra*ra'm 6 n-te. 5. 

GU ii>m p@r-do<no, gli' 41-tri gua-d4'gna*no. 6 . 
<^u 6 -sti ra«g^z<zi li-pS-tp-no la 16 -to le-zi 6 'ne, men- 
tre-ch^ qa 6 -ste ra-^z-ze oi&r-la*no. ' 7. Gl'In*gl4*&t 
A*pro-no ap-p4-na la b 6 c>ca qndn-do pitr-la^nb. 8 . 
An-t 6 -nio Irn tro.vii-to ti-na b 6 r-sa ohe con*te.n 6 -%'a 
pa«r$CoChie mo-n 6 *te d’ 6 *ro. 9. Tu sfid al-le-gro, 
peT'Chb U aaS'Sfcro tl lo*db. 10 . Suo-ndd i4*ri il 
piu-no'f&>te, e ml'a 'so^rSbla can^tb d*na nud*va 
can* 26 -ne. 


\. 


RaramnUt rarely, 
seldom, 

Peeorc, to Iwlng, 
fetch, caiTj*. 
PrjTolw, rule, ' 
IlfficlUrf, to rcffcct 
Jtiptiere, to renoit, 
aoj* over again. 
Suaiiare, to play 
' upon, sound. 
Tanto tmpa (ptanfo, 
(as) so long as. 
Tardttw, to tarry, 
delay. 

Trowirc, to-find. 
Uhhidirt, to obey, 
be obedient, 
recefeio, old man. 


A corollo, on horse- 
luick. 

jidiiiii^ue, .then, 
tlierefore. 

Ai nove, on the 
ninth. 

ilvtvrrire, to advise, 
inform. 

Azlone, action, deed. 

CircosiaR 2 a,cdrcum< 

\ stance. 

Coniiidare,* to be- 
gin, commence. 

Couipoynia, com* 
pmiy, parly. 

Oon(o,&ccouat(re»> 
cirre conto at, to 
give an account 
of). 

Z)ili];eiLai, dili- 
gence, care, 
you. 

Pico, fig. 

Pi'nire, to finish. 

Cionmni, John. 


VoOABtrlAKT. 

iinpedfre, to im- 
pede, iilndcr, pre- 
vent. 

Tnvitarf, to invite. 

JIfal di aenri, tooth- 
ache. 

Jtfandnrc, to send. 

/fanoiare,! to eat. 

negli- 
gence. [OU8. 

h’limenwo, numer- 

(MUgare, to oblige, 
compel, 

Orivoinfo, watch- 
maker. 

Oniloiiio, clock, 
watch. 

Pensar^, to Uiink. 

PlWn, rcter, 

Pipe, tobacco-pipe. 

Portfire, . to cany, 
bring. 

Pran:o, dinner. 

PrendcreCpast part. 
pmo), to take. 


Prerio, soon. 

Pendire, to send or 
give back again, 
restore, repay. 

Pipetare, to repair. 

Pbponefere, to 
answer, reply,. 

Salute, sdute, bow 
(renaere tl etilste, 
to return one's 
snluto, bow'X 

ScAitonn <ii «uir«, 
meersehnum. 

Siudtfire, to stndy. 

SiKiNfi, ^ra, 
plum, pear, apple. 

Tn/te cAe, all 
that 

Una Volta, once. 

Cftcfre, to go out 

Va, goes, 

T'emincnte, truly, 

’ indeed. 

Vorrei, I should 
WTSh(fronitolm). 


• * Active verbs copjegated by nrere require their participles 
tn agree in numter and gender with the accusative case (ohiect) 
w’lilch they govern, and wlilch, along witli the nominative case 
(subjeift), precedes (Am. When the nominative, or subject 
teliuws the verb, the pnrtleiide remains iincAanpiid, and in mori 
coses i( is not changed when tlie accusative, or object, follows. 

t In Italian, to address politely, £lla or £e( (literally, she) 
mubthenseJ. , ■ < * 

t Tlinso verbs which end in .^iare, -ginre, and -sdore drop tlie 
vowel i in all tenses where it mcete witli t or c : for exam];de, 
mangerJ for maiipierd. 


'' ExER(3ISE 33. 

Translate into Italian 


1. Sir. N. has intited me to dinner; I think I 
shall find there a large party. 2. ‘^Vill you go out 
on horseback to-day? 3. Sly sisters will soon 
arrive. 4. Peter will retnm to you all that he has 
taken. 5. Once w'e shall render an account of our 
actions. 6. I will answer your letter on the ninth 
of this month. 7. When will you lea\'e off? 8. I 
should have finished already if you had not hindered 
me. 9. Leave off, then. 10. If you really loved the 
Italian language, you w’ould study it with more 
diligence. 11. I (should) wish that you would 
■ finish the work which you have begun. 12. John 
brings plums, pears, and apples. 


VOCABULABY. 

A^ndannrc, to Ilurj 7 iifirr, to dc- 
abandon, forsake. sign, dmw. 

Ad alia me, loud. X)otm,muet, ought, 
Aitnotersi, to feel be obliged. 

annoyed. BnrUiietla, Harriet 

Briiittfvio, very P(C(frr{co,lVcdcrick. 

beauttlul. Fig»rtt,hs\\n,foim. 

Ptasimare,toblame. Pra^7a.straivbcrr)'. 
Cfcrtomente, ce^ Gitufo, just, tight 
teinly. G{Mi,\ them to 

CbjHen: (past port, him. 

Mite), to gather. Intenderc, to under- 
Coudifl^io, school- stand, hear. 

fellow. Jjgan, to Hnd. 

Dtfiiiito, deceased, ' Zrmterc di Eiirt, 
late. bookbinder, 

l^friose, delicious. JlfanifatT, to senA 

Exercise 3G. 


iircn'io, merit, 
desert, reward. 

J/onrfo, irarid. 

(klittre, to hate. 

OnontiY, to honour. 

Prcniifirr, to 
rewanl. 

Punire, to punish. 

Put, here. 

3cma.cxerciw(niin 
nilc of grammar). 

Trekatc, tu treat, 
use. 

LTeceite, bird. 

rirt«o«, viituou^ 
upright. 


Translate into Italian 

1. Returning to the house, 1 have found your 
brother. 2. Not speaking Italian, yon must feel your- 
self annoyed here. 3. Not knouing where to find 
her, I have returned. 4. Frederick is punished, 
6. Honour thy father and thy mother, and thou 
shalt be honoured. 6. This book shall be bound 
to-morrow. 7. Be virtuous, and you shall certainly 
be rmvarded for it. 8. John has been punished 
for not having finished his e.vercise. 9. Speak 
loud, that yon -may be heard. 10. It is sad to be 
liated by all. 11. He feels pleasure in being 
praised. 12. We have gathered many strawberries. 

Vocabulary. 

A cAe oro, at wliat Capire, to compre- Corimnl, to lie 
o’clock. liend, understand- down, go to b«l 

A^loerji, to grieve. Cnmati, coaeli. Cronwfatte, Cron- 
XncAc, also, too. 'CAiamawf, to be stadt. 
Aunc(ora),aiffii«e, called, bear a 2?ii'ertirri,lodlvcrt, 
tjz, etc. (ore), -at name. amuse oneself. 

onc,attwo,toree, Coprirsi, to cover PWflrsf.totruatlo, 
etc., o’clock. oneself. «ly on. 


\ Wlien both pli, to him, and to her or (In addrcssIiiK 
jiolltdy) to you, iiappen to meet v itli one of tlie pronouns te, 
la, U, Ic, «r, they are for the sake of euiihony chaiigeil into 
glida, it to him, it to her, it to you ; glidl, glide, llicm 
to Iiim, them to her, them to you ; and fflienr, .some to him, 
some to her, some to yop (or of it, of them, to liliu, to her, to 
5 T>u). The sense ofUic passage Is the only guide in sudi case-s. 
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forftiflff, fortune, P/ii fanli tii, later Sc({im««« fiftw, 
prosperity. vlhon neat week, 

J'jwncew, Francis. Promfipi, promise. Slnnnmnlr, sin* 
Mtnret, to mish projwwl (past pirt. ceraljr, tialy. 

(onesell). jirojM«to),toiii[ika very 

jil'nntrl'lo, cloak, up rniu^ iiiltid, tittd. 

(P'cat.co.'it propose to one- Ptmftinl, to boast, 

.Vurtina, inorains. hCU, iutcad, re- preteud to. 
Jl/oirteKfo, momcMt, solve. to imt on 

instant. ilfposarsl, to repose one's ulolhos, 

.Vort*^ death. w rest oneself. dress (onesell). 

jVo» onconi, not 5rrrirst,toinakeuse 
yet, of. 

Exebcise 37. 

Translate into Italian :~- 

, 1. My undo will arrive this evening; we shall 
amuse ourselves well. 2, Why do yon grieve 1 3. 

1 grieve for the death of my cousin. 4. Rejoice, 
friends, in the little which you have. 6, Do not 
rely on him. 6. Rememher your promise. 7. Wrap 
yourself with your elo<ak. 8. I sliall make use trf 
your books. 9. We often make use of this carriage. 
10. I dress myself. II. We shall dress ourselves 
by>and>by. 13. At what hour do yon usually rise} 
13. 1 rise every morning at sk, and I go to bed at 
nina 14. We rise later than yon. 15. Rest yont* 
self a little. 16. 1 will rest myself a moment ; I 
am very tired. 17. What is this young mans 
name? 18. I believe bis name is William, 19. 
These gentlemen are much amused at the balL 
20. They intend to go there nest week also. 

VOCABULABT, 

.jiiMKi, }■«(, fltUl. inlsfcr- IlfwAfrc, to rctom. 

vlnrlap-ene,* to go tune, diaavter. ScxKrrl. to excaM 
nwar. .Varlfant, to marry, uneself. 

CuH<«,el»glng,8flns. grtmumed Itnme- 

LVrcflre, to wek, 2fi(ora Port, ffrp. dintely. 

'(Mrcli. laSn^e. iona, Kew Vork. Udlrt, to hear. 
Aitf/tiK/empt7,}ong inn, toveni, they are 

DfWewre, to de- pubUc-house. wflhng. 

•lire, wi8h. Qccuf, almost, os if. 

Esebcise 38. 

Translate into Italian : — 

1. They say that Mrs. Johnson will get married. 

2 People know their friends in misfortanes. 3. 
One most always seeks a fortune where it is not 
4. They speak fifty-three languages in Europe. 5. 
It is no longer spoken of. 6. What must be done 
to prevent such a misfortune 1 7. It is necessary 
always to labour ; it is not necessary to be idle. 
8. It will be needful to have patience. 9. It was 
necessary that I should write a letter. 10. 1 am 
going. 11. Are you goiiig already? 12. It is 
necessary for me to go. 13. Your mother is not 
going yet. 14. Excuse me, my mother is already 
gone, and my brothers will go directly, 16. Wait 
a moment longer ; we will go together. 

• Tlie Irregular tenses of nirflair, to go, required tor th» 
exercise are aa foUoira 

1 x 0 . J’rriinf.— V6 (vddo), tAj, vn ; andlamo, andAte, vinao. 
Sob. prr*nf.— VAda, rida, vAda; andiamo, BndlAte,TadaBo. 
FiiOir<.-~Andrd. 

iMrERATivE. Va, Vilda ; andiAnio, anddte, vAdaoa 


IJinCGULAB VERBS OF THE FIRST COJfJUGATIOS. 

The Irregular Tcrlt are those which deviate in 
some tenses and persons from the regular verb of 
the same conjugation which is given for their 
model. 

The' first'irregalar conjugation contains only 
atuidre, ddre,/iiret stare, and their derivatives. 

As all Italian verbs may be generally conjugated 
with or without personal pronouns, we now think 
proper to omit them in the conjugation of the 
inegular verbs, feeling conddent that the student 
is thoroughly acquainted with them. For a similar 
reason we omit the conjugation of the compound 
tenses, which the reader now will be easily able to 
form and conjugate for himself. 

The irregular verb anddre, to go, is thus coti> 
jugated:— y 

IRDEP. Simple Fra*. AndAre, to go.— Pres. CeniBd. ^ 
Andando, (rebi^r ■~Pajl Pari. AsdAto, andAta, nndAU, aiidato, 
7e)u».»Pnet &Bere andAto, to Jiaet or to 
gone.~Paee (I'emnd. Essendo anddto, haoine or being gone. 

Ixo. Pm. YAdo or %*(>, vAl, ts ; andlAmo, andAtc, vAnno,— 

Imp. AntUvafaDilAviiandAva; aBdavjimD,nndflvato,aiKUv'ima 
— fftd, PreL AndAi, andA^tl, andC ; atiddniuia, andd^tt:, ao- 
dAnno.— Pirl. Andto, andrAi, andii ; andrenio, andrete, an- 
drtB&o.— CoRd. Pm. AndrAI, aadrtoti, ondrAbbe ; audremmo, 
aadiAste, andrebbera 

Ihp. Va, vAda; andiamo, anddte, vAdano. 

Sub. Pree, Cbe vAda, eba vnda or vAdi, che veda ; ebe an- 
diamo, oho andi.Ate, che nAiUido. — Jmp. Che andaul, die 
andAed, cbe andAsbe; cbe oudAsdino, cbe anddsto, die 
anddstero. ' 

After this example conjugate rianddre, to ^ 
again. ■ . 

The irregular verb dare, to give, is thus con* 
jngated 

IXBEP. simple TeiiJM.— Pr«, RAre, to gii%-~Pnt. CenuMl. 
Rando, glrlag.— Poet Part. D.Atn, gfraB.'~— Conippimd Tvuts. 

— Pttit. Arere ddto, to have oivm.—Patt Gerund. A^'A^do dato, 
taring glitn. 

Dip. Prn. Ro, dAi, dA; dlAmo, dAto, dioBO,— finp. RaTa;‘ 
dArj.daTa; da\‘aino, dovatc, dBTano.—/Hd.P«I. DiMi or dAtti, 
desti; dlAde, ddtte, or diA RAntmo; dcoto; difidcro. deltero, ' 
dIArono, or diAdnno.— Fitl. Rare, darAi, dura ; dsrAino, darl'te, 
daranna Prej. DorAI, darAsti, darAbbe; darcininn, , 
dariste, darehbera 

lup. DA, dla ; dlAmo, ddte, dlnnci or dieno. 

, Sos. Pm. Che dia ; che dia or dfi ; cbe die. Che diaino ; 
cbe dlAte ; die diano, dieno, d§imo.--f«p. Ghc dAssi, chc de^^i, 
die desse j che dtosimo, die dAste, die dAssero. ^ 

After this example conjugate ridure, to give 
again ; adddre or aiddrsi, to apply oneself. 1 

The irregular verb fdre, to make, is thus con- 
jugated 

LvDEr. Siffljnl* rensss.— Pm. FAre, to junto.— Pros. CernTwl. 
FocAndo, Tanking. — Past Pnri. FAtto, made. Cc<n]) 0 »Rd 
Tenm.—PwA, AvAre fatto, to hare medr.— Poet Gerund. AvAndo 
Anring made. , 

IKU. Pm Fo or fAccio, fni, fa : fncclAmo, fAte, fanno.— fmp. 
FicAre, focea, or il: ; facevi ; IhcAva or facAa. Facovamo ; 
tocc^-Ate ; tocArano or toccano.— Jnd. Pref. F4cl or I4i ; facesti ; 
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fece, ft, or fto. Facemmo ; ftceste ; fccero or fenBo.~>FNt, 
Far^ fiimt, fara ; faremo, feretc, faraTino..-Con(2. Pres 'Paret, 
ftresti,fat(.bbe; faremmo, ftroste, niicb'beto. ^ 

Imp. Fo, ftccia ; ftrcmmo, fate, focciano. 

Sub, P/es. Che faccm, die ftccin or ftcci, che fbccii; che 
facoiATno, chu faemto, (ihe facciattu.— Imp. Che faceasi, die 
face^ai, obe faccase ; die foec^simo, obe ftc^ste, ohe facesaero. 

V. 

After this e^cnmpls conjugnte the following 
irregular verbs 


Assuofare, to accustoin. 
Cniiftire, to become. 
Contraiiare, io mmfa. 
Di^re, to 
Liquefoie, to melt. 
iliatire, to do wrong. 


llifdre, ft mU t(p again. ' 
Sfbre, ft undo. 

SoprofTarr, ft atk too maeK 
Soddisfaie, ft satit/jf. 
Strafore, ft do too hikcA. 
Stupefare, ft stuptfy. 


The irregular verb sidns, to stand (which is 
sometimes used instead of essere, as, to sta a Boma 
for io sono a Jloma), is thus conjugated x 
Ihdef. Simple Tenses.— Pres. Stare, to stand.— Ptes Get and. 
Stando,aftKrfiKff.— Pact Part, Bftto,<lood.->-*Cbmpo«nd Teases 
—Past, ^aare stdto, ft baie atood.^Paat Gerund. Esaendo 
stato, Iiavmp atood. 

I»D. Prti. StOjSUi, sta; atiomo, aftte, stnnno,— Imp. Stai'B, 
sta\i, atava ; stsvamo, stavate, atavano.— Ind. Prcl. Stitti, 
steati, stette ; ateste, at^tftro.— Pat. Staro, at&nu, 

, 'Starit; atarenio,statete,fitardnno — Oond Prea. Sftrci, fitar6i>ti, 
/starebbe; ataremiuo, atareste, atarahbero. 

\lup. Stn, Btia or stie ; atiamo, state, stmno oratieno. 

Soa Pres. Clie stia, che stia or stii, ohe stft; che atiamo, 
ohe atiate, che stiAQO or atieno.—rmp Che steaai, che ateast, 
die etesae ; che st^simo, che at&ate, che stessero. 


After this example conjugate the foUotvdng 
iiregular verbs v 

DIatare, to be dftfant Risftre, to stop. 

Inatnre, to liftiat. hoprastate, ft defer, delay 


MENSUEATIOH.— IV. 

[Continued front p. 229.] " 

AREAS OF IRREGULAR FIGURES AND FIGURES 
BOUNDED BY CURVED LINES. 

Problem XII.— To find the area of a regular 
poly^u, the'length of the side being given. 

Find the ra'Iius of the inscribed circle by 
previous rule ; then multiply the length of the side 
by the number of sides, and this by the radius, and 
half the product will give the area. 

Example —The length of the side of a regular 
pentagon is 3 ; what is its area ? 

Find the radius of the cirednmeribed drole, 
thus 

RfiQ® 72® 

The L (angle) at the centre = -y- = 72®; — 

= 36® = A Aoo (Fig. 15, page 168). 

' 3 ' 

Then half the side or - = 1-5 = base of right- 

angled triangle A 0 c, and hypothenuse A o = 
base __ 1'6 
nat. sine L 36“ “ -3878^“ ^ 


' Again, perpendicular o 0 = hypothennee x nat. 
sine i. 0 AO, or 2-55 x -3090 = 206 = radius oJ 
inscribed circle. t 
3 X 5 X 2 06 

Then ^ = lo'45, area of pentagon. 

Exercise 16. . 

1. What is the area of a pentagon whose side is 
3-821 

2. The side of a hexagon measures 20 poles ; what 
is iia area? 

3. The side of an octagon me^ores 20 yards; 
what is its area 7 

4. The side of an equilateraltriangle is 389 links; 
squired its area. 

5. The side of an octagon is 156 feet ; what is its 
area? 

Problem XIII.— To find the area of any irregular 
figure, the boundary sides of which are straight. 

Bvlt . — Ulvvde Vbe figure wto eepxsatfc tsiawgk?.. 
If the diagonals are given, find at once the area of 
the /respective triangles, as explained in Problem 
XI., and their sum will be the area. If the 
diagonals are not given, they must be obtained by 
actual measurement. 

Exercise 17. 

1. The four sides of on irregular figure are as 
follow:— BA = 12; ao = 20; CD = 18; and db' 
= 10; and4be diagonal from A to D measures 6. 
What is the area of the figure ? 

2. The four sides being as above, but the diagonal 
being 12, what is the area? 

3. A figure has five sides, as follow A b = 22 ; 
Bc = 18;CD = 32;DE = 18;BndBA = 20;and 
the diagonals EB and BD measure respectively 
23*25 and 16 75. What is the area of the figure ? 

We shall now consider the superficial area of 
^rfaoes bounded by enrve'd lines ; and we request 
our reader to refresh his memoiy by a reference to 
our remarks upon the proportion which exists 
between the diameter and the circumference qf a 
circle? 

Problem XIV.— The radius of a circle being 
g^veu, to find its area. 

Area = irr^. 

area = Hence the rule 

as follows;— 

Mich I,“Multiply the radius by the circumfer- 
ence, and halve the product. / 

IFofa.— The circumference of a circle being to its 
diameter in the proportion of 3*1416 (approximately) 
to 1, it follows that its proportion to the radius is 
as 3*1416 (a number we shall des^ate generally 
by ir) to and hence the truth of the above rule. 

I 
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Example 1 .—Required tte area of a circle whose 
diameter (d) is 1. 

Here e = ^ ^ i the area Is ^ x ^ or 

= ‘7854. This number may be with great 

^ advantage borne in mind by the student, it being 
the area of a circle whose diameter is unity. It is 
often used in estimating circular areas. 

Example 2.— The radius of a circle is 1. 'What 
is its area? 

In this case, B being 1. D is 2, and the circom* 
ference becomes 2ir or 6‘2832. 

6‘2832 

Therefore the area is a x — ^ — = 3T416. 

Exebcise 18. 

1. The diameter of a circle is 3 ; what is its area f 

2. The circumference of a circle Is 31416 1 what 
is its area 7 

what is its area 7 

4. The area of a circle is 18 feet 142 inches (square 
measure) ; what is its radius ? 

5. A circular plot of ground contains one acre ; 
what is its diameter? 

We call the attention of the reader to Examples 
1 and 2 under Problem NIT. It will be there ol> 
served that when the diameter is 1 the area is *7854, 
and when it is 2 the area is 8'1416— that is to say, 
doitile the diameter produces four times the area. 
This we might expect, But by further comparison 
it will be seen that in either case the area is 
equivalent to the square of the diameter multiplied 
by the same figures, *7854. Hence we obtain 

Buie 2.— The area of a circle is equal to x *7854. 

Example 1.— The radius of a dicle is 1 ; what 
is its area ? (&e Example 2 under last rule.) 

b=1,,'.d = 2. And d 5 X *7854 = 4 X *7864 
*= 3*1416, which corresponds with the answer ob> 
tained by Rule 1. 

Exebcise 19. 

1. Acircular table is 69 inches in diameter; what 
is ,its area by Rule 2 ? 

2. Rind the area of a circle whose diameter is 
78i yards. 

Fboblem XV.— The circumference only of a 
circle being given, to find its area. 

_ circumference 

Radius = g 1 

then area = vr-. 

Hence the Rule : Divide the circumference by 2v, 
square the result, and multiply by r. 

Example — ^T he circumference of a circle is 
3*1 41G ; what is its area? 


, .3*1416 

irr- = — — = *(864. 
4 


Exeeoise 20. ' 


L The circumference being 6, what is the area 
of the circle ? 

2. The circumference of a circular plot of ground 
is 246 yards 1 foot 10] inches ; what is its area ? 

3. How many square yards are contained in a 
circular table whose drcumference is 11 feet ? 

Problem XYI.— To find the area of the sector 
of a circle. 

Rule 1.— Multiply the radius hyhalf thelengtUof 
the arc of the sector. 


Buie 2.— Ab 360 degrees is to the number of 
degrees in the given arc, so is the whole area of the 
dide to the area of the sector. 

Example 1. — The radius of a circle is 6, and the 
length of the arc is 12 ; what is the area of the 
sector ? ' * 


BjHulel. B;<*i5i5!^°=6K6 = 3 


3y Rule 2. 360° : 114-6° : : 113*1 (whole area of 
circle) r 36. 



1. Find by both rules the area of a sector, the 
length of the radius being 5 feet, and the length of 
the arc 20 feet. 

2. The arc of a circle contains 86° 42' IG", and 
the length of the radius is 4 ; required the area of 
the sector. 

3. The diameter of a drcle is 578 feet, and the 
number of degrees in the arc is 93° 48' 30" ; what 
is the area of the^sector in acres, roods, etc. 7 

Pboblem X^ni,~To find the area of a segment 
of a circle. 

Buie 1.— When the number of degrees in the seg- 
ment is given. Find the area of the^ sector A C B £ 
(Fig, 23), and then the area ^of the triangle ABE. 
If the segment is less than a semicircle, the differ- 
ence of these will be the area of the segment ; if it / 
be greater, the area is the sum. 

* Tlie ihet that the area appears less than the dreamfereucs 
is becBusc the btter is square measure and the former Uneal. 
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Buie 2. — From the arc of the scgmeut subtract its 
sine, and multiply the remainder by half the radius. 
4 f\ 4 

Area 3 ^ 4 ^ 10 which k 


is the height of the segment, or its versed sine, and 
c is the chord. * > 

iyc<<j.“-This rule is approximate only. 

Example l.— What is the area of the segment 
of a circle, the number of degrees being 27 and the 
length of the radios 20 7 

By Buie 1, To find the area of the sector acbe 
(Figj'26). As 360° : 27° : : 125G-6 (whole area of 
circle) : 94*24,’ area of sector. 

Again : To find the area of the triangle a d B 
(Fig.2G). 

Because A ABB = 27°, .*. A abd = 13*5°, and 
A A D B is a right angle. Hence D B = A B x oat. 
sine A B A E. 

But AT>AE = 9CP-ia*S° = 76*5°j , 

' de = 20 X '9724 = 19-448. 


Then in the right-angled triangle A d E, 

A D = - D E- = ^400 - 37S-22 = 4*66. 

. We have now a triangle in winch the base A b 
and the altitude, d B are kno^vn ; hence its area = 

A B X Y or 9'33 (I'OS X 2) X = 90 0. 

Finally, area of s^ment A c B D = 94*24 (area of 
sector) ~ 90*6 (area of triangle) ='3*G4. Ans. 
Solve the samo question by Buie 3. 


4 X *5525 
10 


Area = |*562(ciB— DE) X + 

= *736 X y21-7X'122 = -736 X 4’78 = 3*518. Ans, 
' It will be seen, by comparing the two answers 
solved differently, that they do not agree. A closer 
approximation would result by carrying the decimal 
places farther, hut the first answer is the more 
correct. 

EXBBGISB 22. 

1 . Bequired the area of the segment of a circle, 
the n\imber of degrees in the arc being 107° 30', 
and the length of the radius 12*41. 

2. What is the area of a segment, the length of 

arc being 46*58, and the whole circumference being 
1567 ' , , ' 

Problem XVIIL— To find the area of a circular 






Fig. 24. 


2 one, A B C D e F (Fig. 24). 

Draw tlie straight lines A E, 
B D ; the zone is then divided 
into* a trapezoid, A b d B, and 
two segments, afe, BCD. 

Biile 1 .— Find the area of the 
trapezoid by 'rule to Problem 
XL, and also the area of the 
two segments, A PE, BCD. The 
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sum of these areas will bo the area of the 
zone. 

Buie 2.— Find the area of the two segments A G B, 

E n D, which subtract from tlie area of the whole 
rarcle, ! 

Example 1.— -The radiu.s of a circle is 5. A zone # 
of that circle has one of its iKirallel chords passing 
tlirongh the centre of ,the circle, and the other 
chord equals the radius. Wiat is tiie area of Ihc 
zone? 


By Rule 2, ' Area of whole circle = d- x j = 
100 X -7854 = 78*54. 

Area of greater segment = (semicircle) = 
39-27. 

To find area of smaller segment. 

The chord of the arc of this segment being = 
radius, it forms the base of an equilateral triangle, 

each A being = — = 60°. Hence number of 

degrees in arc of segment = G0°. 

Then by Tables. Segment of 60° = *0906, and 
area = -090G x r- (or 25) = 2-265, Then area of 
zone = 78*54 (area of w*liole circle) less areas of 
segments (39-27 -f 2*265), or 4I-G35 = 37*005, Ans. 


Exercise 23. 

1. Tlic parallel chords of a circular zone are u ani 
6 , and the diameter of the circle is 20 1 what is the 
area of the zone 7 

2. The radius of a circle is 14, and the lengths of 
the parallel chords of a zone of that circle are 23 
and 28. Required the area of t]je zone. 

Problem XIX-— To find the area of a circular 
ring, ABOD, A'B'C'd' (Fig. 25), 
that is, of the space included be- 
tween two concentric drcles. 

iZtt/A— Find the area of the in- 
terior circle, which subtract jfrom 
the area of the outer circle. I 

This simple problem and itls n 
are so self-evident as scarcely tO;‘ne/jd an example 
We refer our readers to Problem XIV. for all the 
information requisite. We pve pne e.vaniple for 
practice. J f 

Example.— T he diameter of/ the earth's orbit 
l«ing (approximately) ISfXlOOwOO miles, and that 
of the earth being 7912 .miles, wliat part of the 
superficial area of the moit iff occupied by a plane 
passing through the diameter of the cartli and 
bounded by its circumfercnc/* I Am. 517574000. 

Pboblem XX.— To find tie area of a lunc, as 
B A BCD (Fig. 26). 

Biil€.—Tim\ the area of the 
two segments, and their differ- 
.Fig. 20 . cnee will he the area of the lune. 
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Bsajipli:.— What is the area of a lunc, the chord 
A c of whicli is 48, and the height or versed sine of 
the two area 10 and 7 respcctivelj ? Aiui.t about 
103. 

Problem XXI.~To find the superficial area of a 
* sphere. 

Jtnlc 1.— Multiply the circumference of the 
sphere by its diameter.* ■ 

Rnlt 2.--MaItiply the square of the diameter by 
3-i41G. 

Example. —The diameter of the earth 
7912 miles, what is its superficial area, aupposiog 
It a perfect sphere 1 

By Rule 2, ^ = 62599744 x 3-1416 = about 
106663356 miles. 

Exercise 24. 


1. What is the superficial area of a sphere whose 
radius is 1-5 ? 

Problem XXII.— To find the surface of a regular 
solid ring. 

Find the length of the ring by addii^ 
^gether the exterior and interior diameters, ‘and 
^•'oy multiplying half their sum by it. This product, 
multiplied by the circumference of the cross section 
of the ring, will give its superficies. 

The formula is ^4^ X ir x casarea, in which 
1 3 

Dasexterior diameter, interior diameter, and 
' tfsciroumfereace of cross section of ring. 

Example.— T he inner and outer diameters of a 
^Ciog are 8 and 12; what is its sopeificial aroaf 
Ans., about 197-4. ' 

Problem XXIII.— To find the area of an. ellipse 
or oval. 

Multiply the product of the axes by 


o ybte.—An ellipse is a figure 

formed by a plane cutting a cone 

Jg In a direction parallel to neither 

V J side of the cone, nor yet to its 

^ base. ' It has two axes, the keg 
y. gy ARd tUc shOTt, 35 A B, CD (Fig., 
** 7 ). ' 

Example l.—The major axis of an ellipse is 10, 
and the minor axis 7 ; what is its area? 


lO'x 7 X ^=70 X ■7854=aliont64'Sa 
4 

' ExBrioisE 26. 


1. What is the area of m eUipae whose axes a^ 
respectively 12 and 9 ? , 


SIMPSON'S RULE. 

By this important rule we are enabled to calculate 
approximately the areas of figures bounded by ir- 
regular curvea 

*.TliefmT>erllci<'il area.of a sphere is equal to four times tl>s 
area of a plane passing thrcmgii its diameter. 


Let 0 u y be a figure (Fig. 28) bounded by n 
straight line o Di and by two others, 0 a and C y, por^ 
pcndicular to OU, and by the curve tty. Divide OD 
into an even number of equal 
parts at the points p, q, R, etc., 
and from these points draw P 5, 

Q<;, etc., perpendicular to ou, 
meeting the cui%-e in I, e, d, 
etc. Then find the area by 
the following rule. 

Rule . — Add together thefirst 
and last perpendiculars, twice tlie sum of .all the . 
other odd perpendiculars, and four times the sum 
of all the even perpendiculars. Multiply this sum 
by one-third of the common perpendicular distance 
between the perpendiculars ; this ^vos the area. 

Example.— S uppose there arc 5 ordinates, the 
distance between each pair being 4 feet, and the{ 
ordinates measnring 5, 5'3, 6-1, 7, and 7-6 feet, 
respectively. 

Areii= {6 + 7-6 + 2(6-1) 4 (5-3 +, 7)} x i 

= 98^ square feet 
The greater the number of perpendiculars, 
the more correct will the answer be. 



SOLIDS. 

As a general definition, a solid may bo regarded 
ns a body having length, breadth, and thiclmess, ‘ 
and in this sense it of course includes liquids. It 
is, in fact, anything whiol) is bounded by surfaces 
in all directions. The measurement of a solid is 
called its ofihical eenietd, and it involves two 
separate acts of multiplication. If the figure be a 
cuhe, its content is measured by the cube of one of 
the lines which connect any two 
adjacent angles. Thus, in Fig. 29 
the contents will be represented 
by A b’, or a C*, or CD*.. Suppose, 
however, that the length of AB 
=1, then 1*=1; that ig, the 
solid content of a cube whose 
side is unity is also unity, 
the difference being between lineal and solid / 
measure. 

Example. — The solid content of a cube is 
required whose side measures 10. 

10 X 10 X 10 (or 10*)= lOOO, the solid measure. 


Fig. 20. 


' Exercise 26. 

1. What is the solid content of a cube whose side 
measures 2 feet 6 inches ? ' 
lu order to find the length of the side of a cube 
whose solid content is known, extract the cube root 
of the contents. 

In order to find the solid content of any other 
form of parallelopipedon than a cube, muUiplV'tlie 
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length by the broatlth, untl thKt. product the 
height. 

Ex^oiple 1.— Rcqnircfl tlie coutentof n paralldo- 
pipcebu whose length, bresultlu end height are 
respectively 12, G, and 3. 

12 X G=72; 73 X 3 = 2l(J. 

Example 2.— AVlmt is the content oE a pandleto- 
l>ipodon whose length is 2 feet 3 inches, its breadth 
2 feet 3 inches, and its height 1 foot 4 inches 1 
J/rs., 9 cubic feet 864 cubic indies. 

Tlie solid content of a prism or cylinder is found 
by multiplying tlio area of Ihc end by llic length. 

Example 1..—A hollow cj’lindor is 12 inches in 
diameter inside and 13 inches high; how many 
cubic indies of water will it contain? 

122 5 ^ ‘T.^rUss: 1131, nearly=arca of base. 

113‘1 X 12 = 1357'3 cubic inches. 


jing^ by its lengtli, the length hieing found by multi- 
plying the mean diameter (that is, half the sum of 
the inner and outer diameters) by r. 


We need scarcely observe that there are many 
more problems in connection with the measurement 
of tlie content of solid bodies~>n.s, for instance, of a 
circular spindle ; of a spheroid, or the segment of a 
spheroid; of a paraboloid, or the frustum of a 
paraboloid; of a hyperboloid, or its segment; 
and so on. But our subject is directed principally 
to .a cohsidcraiion of the areas of jlat surfaces, so 
as to apply tlio roles to the measurement of land. 
Wo have merely and briefly called the student's 
attention to the more common forms of regular 
solids. 


Exercisc.27. 

1. Required the solid content of n trlingular 
prism wlio'^c height is 3 fcct,.nnd (he lircadth of 
each side G inches. 

The solidity of a cone is determined by multiply- 
ing the area of the by ono-third the height. 

Tlio cubic content of a sjihcro or globe is ascer- 
tained b^ multiplying the cube of the diameter *by 

*0230 ; this number being 

Example 1.— What is the content of a globe 
whose diameter is 10 ? 

103==:1000; 1000 X ‘323(1 = G23'G. ' 

Eskucisk 28, ' 

1. The mean diameter of the earth being 7912 
miles, wbat is its cubic content. suppO'^ing it a 
regular sphere 1 

To find tlie solid content of a segment of a 
spligrc, add the square of it*? height to three times 
the square of the radius of the base. Multiply ihc 

sum by the height, and that product by 

Example. 

What is the content of flic segment of n .sphere 
who.se height is 2, and the diameter of (he base 8? 
By rule, 2= + (3 X -12) = 52; 

u2x2x'523cQ^=uJ'K«. .ln». 

To find the solid content of a aonc of a sphere, 
add the square of the height to .three times the 
sum of the squares of the radii of the two ends; 
multiply the result by tlie lioight, and then by 

%r'lj23C. 

G t 

The .solid content of a regular, solid ring is found 
1^ multiplying the area of ihc cross section of the 


KEY TO EXERCISES. 

Exercise 8. 

I. 2. 70X) aulrs And S Indies. 

E.vdrcise 9. 

t. AlKiut Sp'35 fort. i. About •!$ 00 feet. 3. &S feeb 

Exercise 10. 

J. AVwutrtHiCinlK S. CO’. 

Exercise U. 

1. •W feet (1 indies. 2. IKS. 


Exercise 12. 

1. 100. -J. Xesriy 510’2 llnki 

PJni; anil iW'tf ynnN. 

3. 121. 5. (55rtOO fitpiarv yanU. 

Exercise 13. 

1. About 14*13. 2, 3 roods S polM. 


fl. £3620. 

7. CO’. 

8. 150 feet 


8. S chaina. 


Exercise 14. 

1. 451*5. *2. Abmil I acre, 3 rooda, 1"^ poles, S. I62G'4. 
■L Xcarly J5ii. 5. 1 ncre, 1 mod, 10 i»olcs. 


Exercise lu. 

1. Ncaily 17f. 2. 31100S. 3. 57 aquAir feet. 

Exercise u>. 

I. 25-1Rn ’ 4. 05522 square links. 

2. 1039*2 wjunre polee. 5. 84300 sqnnro feet. 

3, iroi*2 sqiwu' yards. 


Exercise 17. 


l, TrinnripADB»20 03 Til- 
Aupfi ADC sM-CC. Total 
arr.a » SS’.'iO. 

X.B.— Find UiQ nren of oncli 
tri.an((le from tlie tlirro 
hides na siicnrn In Froblein 
XI. 


TriangleADBss42'25. Tii- 
.angle ADC s I0d*7. Total 
Area ss 148-0.5. 

Trianclo ABE ss 101*45 
Triangle DDE = 140*00 
TriAnglo BBC = 103*31. 
Total area =5 410*00. 


Exercise 18. 

1. T'OOSC. 4. 2 ft. 5> Indies ncaily, 

2. *7^4. , 5. 78*4S)anl8. 

9. ^ squaiv ineboa. 

‘ ExercisB 19. 

1. 2733*0774 square inches. 2, 48287 square yturds. 

Exercise 20. 

1. 3*gri. g. l*07sqnaTe3’ards. 

2. 134 yds., 10 ft., OiO Indies. 
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ExEnc[sc 21. 

1, 50 square fert. 3. 1 acre, 2 roods, 21 {oles, 

S. 5']3 uearir> yards. 

Exeucise 22. 

1. of sector s 144*48. 2. Aica of sector s &TS‘37. 
Area of triacglo =73'44. Aim of tnangle = SOS'S. 

Area of segment a 71 '04. Area of segment a 284*47. 

ExeeoisE 23. 

1. Area of S sectors s 2'SS. 2. Area of semtdrcles 397*8$. 
Area of circle = SUIC. Area of segment a si*3i. 
AreaofxoQesSirss, AreaofsonesSK'jt?. 

Exercise 24. 

1, S8'2857. 

Exercise 2S. 

1. WSd?. 

Exercise 2G. 

1. 15*025 square feet 

Exercise 27. 

1. 436*130 ciibic inches. 

Exercise 2d. 

1. 2543S34U78S culnc miles. 


LATIN.— XLI. 

(CoiltlsMed /rOM p, SSSL] 

Latin bbadinqs (uoi«iiii(c(0* ' 
JUVENAL. 

Hebe is Javenal's complaint against tb^ inroad 
into the city of all sotis of Oreek adfeniurers, 
conjurors, doncors, and mountebanks, who came 
from their otrn Imporerished country to enrich 
themselves by the extravagauce of the Romans 
Jm'ENAL,— “S at.,” III. 58— 8S. 

Quae nuno divitibus gens acceptissima nostiis 
Et quos praecipue fu^am, properabo fateri, 

Nec pudor obstabit. Non possum ferre, Quicites, GO 
Oiaecam uibem. Qaamris quota portio foecis 
Adiaei t 

Jam pridem Syxus in Tiberlm dehuxit Oronte^ 

Et lingoam et mores, et cum tibicine cbordas 
Obliques, nec non gentilia tympana, secnm 
Vexit, et ad Ciicum jussas pcostnre pnellas. 65 
Ite, quibus grata est picta lupa barb^a mJtra. 
Rnstious ille tuus sumit trechedipna, Quirine, 

Et ceromatico fert niceteria coUo. 

Hie alta' Sicyone, ast hie Amydone reheta, 

Hie Andro, ille Samo, hie TraWbus nut Alnbandis, 70 
Esquilias dictumque petunt a vimine collem, 
Viscera magnarom domuum, dominique futurL 
Ingenium relox, audacia perdita, sermo 
Promtus, et Isaeo torrentidr. Ede q\ud ilium 
Esse putes : quern ris homincm, secum adtolit ad 
nos ; 75 

Crrammaticus, rhetor, geometres, pictor, aliptes. 
Augur, scbocDobates, mediens, magus : omnia novit 
Graeculus esuriens : in coelum jusseris, ibit. 


Ad sumoiam, non ^ilnurus eriit iieqne Sarmahi nec 
Thras, 

Qui somsit pennas, mediis sed nntus Athenis. 80 
Horum ego non fugiam concbylLa 7 3Ie prior ille 
Signabit 1 fultusque toro meliore reoumbet 
Advectus Bomam, quo prana ct cottana ^’ento ? 
Usque adeo niliil est, quod nostra Infnntia coelum 
Hausit ATenbinum, bacca nutrita.Sabma7 85 


NOTES. 

tTufrifw The oMest and most honourable title of the R'omm 
people, nnd adopted in all foimal proclamations. By 
time udng it, Juvenal seems to srisli to appeal to their 
national pnde. - ” ^ ' 

Grpetani, “a Grtecised c.'ipitsl.” 

Qaosiria “ Tlioughafter allnhata small portion is it of the 
dregs of Greece ] '' 

Jfifra, The high Fhrj’gian cap nus a pecnliarity of tlie Grcchs 
of Asia Miner. 

Trerhnfipno. A word coined from the Gieck (rpe^v 

“the slippers winch cany*]iiiu off at a run to the feast.’'. 

Hudtria. Another Greek word, mijr^iwa, “prises of vlctoiy.*' 

SietfOttf, etc. All names of places m Greece. 

Diann a rfmfne. The mone I'liiuiiofte. 

In^eniHin, sc. ret lifts.'- “The} have talent and impudenee.'’ 
etc. 

fthoeftotofrt. A Greek word signifying a “rope-dancer," 

(^eciifiit, etc. “Tlie hungr}* Greckliug knows eierj’tliing; 
bid hiTu Start for heaven, he’ll be off.” 

Onichylio, “ purple robes.” The won! originally means a 
«8beII-flsh,”irom Miiick the pnrple dj’e was obtained, 
and so came to be used for tlie dye itself, and for purple • 
robes. 

“GhallsucUamantakeprecedeiiceofmo iabusinoss 
Tiistters?" 

Adtrefiis ffOMUini, etc., “ u/io was homo to Rome bj* the samo 
n-ind tliat brings the pluiifs and figs’’— i'.e., fiom the 
Enst Collana were a small species of fig, found in Syrni. 

l?#4iif ndfo, etc. “ Is it tocome jiisttonoUiingat all thnt,“ etc. 


CATULLUS. 

The writings of Catullus rank among the beat 
specimens of Roman poetry, not only from their 
thought, but also (and chiefly) from the elegance 
of their diction and the scrupulons nccuracy of 
tbeirYh,rbbm. Indeed, Niebuhr, the great German 
historinD— to whose criticisms qn tlie literature of 
Rome we have already on more than one occasion 
ollnded— goes so far as to place liim at the'hcad of 
the Roman poets. He remarks of him that “ He 
does notanxiously seek for forms and words : poctiy* 
is with him the same natural expression, the same 
natural language, as oni own common mode of 
expressing our thoughts !$ with us ; he w.as agiguntic 
and extraordinary genius.” Such terms of prai<«e 
may seem somewhat exaggerated, though no one 
can deny the claim of Catullus to be considered a ' 
true poet Unfortunately, we possess>lmt few of his 



LATIN. 


293 


writings— no more indeed than 116 pieces— of which 
but some two or tliree run to any length, many of 
them being only from four to twelve lines each. 
They are of various kinds, but chiefly lyrical and 
epigrammatical ; and their metres are close and 
accurate copies of the Greek measures, and the 
form is almost completely Greek. Here is a charm- 
ing little poem on the death of his mistress’s pet 
sparrow 

Catullus, III.— “Luctus ik Mobte Passeris.** 
‘ ^ Lugete, 0 Veneres Cupidinesque, 

Et quantum est hominum venustiorum : 
Passer mortuus cst meac puellae. 

Pas^, dcliciae meae puellae, 

Qnem plus ilia oculis suis amabat. G 

Nam mellitus erat, suamque norat 
Ipsam tam bene qunm puella matrem : 
v Nec sese a gremio illins movebat, 

Sod circumsiliens mode huo mpdo iliac. 

Ad solam dominam usque pipilabat. 10 
Qui nunc it per iter tenebricosum 
, Illiic, unde negant redire quemquam. 

At vobis male sit, make tenebrae 
Orel, quae omnia bella devoratis : 

Tam bellum inihi.passerem abstulistis. 15 
0 factum male ! 0 miselle pa^er I 
^ Tua nunc'Opera meae puellae 
Elendo turgidiili rubent ocelli. 


. ■ . SOTES. 

Venerea The plural appears to be used rocroly 

‘ . forpoetical^elTect. 

Qiuxntuni— hominum, equivalent to cinnes lEonun<«, "wlistcver 
of mankind,” for “airnuraWni.” 

Ddi'cme. Plural in apposition with p<i»er, sing., as only being 
' found In plural. So liHcrnc, " a letter," etc. 

Jpsftw, “ her mistress.” To the sparrow Lcsbla was tpsn— the 
'' ono person in all the Olid. In the same way, ipre in 
Latin .ind avras )n Greek were u’icd by the disdples of a 
phiiosopliei's sciiooV to denote the ra.aster. Hence tJio 
phrase {psc dtzit (the master said It) to denote an 
uiithoiitativo statement. 

(iiit »Hiwc tt. By a poetical conceit the sparrow is supposed to 
go, like Imman beings, to^ihe shades below after dcatlu 

OHdc'ncffnnf. So Hamlet speaks of “That undiscovered 
country from whose bourne uo traveller letums.” 

ilfnic sit, “ emsos on you." 

Tiia nu«c opera, etc. “ Ou your account the pretty eyes of 
my love arc swollen and redavith tears." Oeciitu is hcio 
used ns nn aflbctionatc diminutive of ocuins. 


The next extract is the poet’s welcome to his 
home i — 

CATULLUg, XXXI.— "Ad SiBMIOIfEM 
. PAESINSULAM.". 

Faemnsularum, Sirmio, insnlaruidque 
Ocellc, quascunquo in liquentibus stngnis 


Jlarique vasto fert uterque Neptunus: 

■Quam te Ubenter, quamque laetus inriso, 

Vix mi ipse credens Thyniam atque Bithynos 
Liquisse campos, et videre te in tuto. 

0 quid soluius cst beatius enris 7 
Qunm mens onus reponit, ac peregrino 
Lahore fessi venimus Lareni ad nostrum, 
Desideratoque aoquicsciinus lecto. 10 

Hoc cst, quod unum est pro laboribus tantis. 
Salve, 0 venusta Sirmio, atque hero gaude : 
.Gaudete vosqnc, Lydiae Incus undae : 

Bidete quidqnid cst clomi cachinnorum. 


NOTES. 

Stmio, ft peninsula on Lake Bcnactie, now lago Hi Garda. 

Otilie, “ tlic gem." See note on line 17 of lost extract. 

l/terquc tfeptumis. Ttic god of cither k^nd of watcr^smt/im 
(uiland) or mariu (open sea). 

Soluiis— curti, "than fieedom from core.” 

Ifocat, etc. " This one tiling is in iteelf suflicient rccompcniie 
for all oni toils." 

Hero gaude, ‘‘rclolcoat, wclcoroo, yonr inostcr." 

Xydme locus. Benneus is so called because the RhietitWho 
lived in the neighbouihood, were said to be of Lydian 
origin. 

Caidgahi esi, etc. “Laugti, everything at home that can 
hngh.” Compire line 2 of the last piece. 


Here is an epigram on one Arrius, whose pronun- 
ciation was at fault: — 

, Catullus, LXXXrv.—" De Aimio.” 
Ohommoda dicebat, si quando commoda vellet 
Licere, et hinsidias Arrius insidias : 

Et turn miriflee sperabnt sc esse locutum, 

Qnum, quantum poterat, dixernt hinsidias. 
Credo sic mater, sic Liber avunculus ejus, 5 
Sic matemus avns dixerat, atque avia. 

Hoc misso in Syriam, requierant omnibus aures : 

Audibant eadem haec lenitcr ot levlter, 

Nec sibi postilla metuebont talla verba, 

/Quum snbito adfertur nnntius liorribilis, 10 
lonios fiuctus, postquam illuc Arrius isset, 

Jam non lonios esse, sed Hionios. 


NOTES. 

Chemmoda, etc. Tliis was Airlub’ proniuwiatlon of eommoda 
The point may bo preserved in the translation ; tliu?, 
“ Amus used to wy liadv,mtages wheu lie meant ad^an- 
tages, and linmbuslics for ninbusliw ” 

£C turn, etc. He thought he li.ad canglit the pronunciation 
perfectly when he sounded the k .as strongly ns possible. 

Credo, etc. " I snppohc it had run in the family." 

Hoc nisso. "Wlien Arrius was sent ofl to Syria, wo hoped 
tliat wo had got lid of liis barbarous solecisms; but 
no— news came tluit as soon as he got to the Ionian sea, 
It was Ionian no longer, but Hioninn,” 
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The following lines are from the Epithalamiom or 
Nuptial Song of Peleos and Thetis, tlic longest of 
the poet's writings 

Catullus, LXIV.— ** EriTHALAUiuai Pblei et 
Thetidos;' 335—382. 

Nulla domus tales umquam contexit amores t 335 
Nnllus amor tali conjunxit foedere amantes, 

Qualis adest Thetidi, qualis concordia Peleo. 

Cnnite ducentes subteminn, currite, fust. 

Nascetur vobis expers tcrroris Actiilles, 

Hostibus hand teego, sed ford pectore notiis : 340 
Qui persnepe vago victor certamine cursus 
Flammea praevertet celeiis vestigia cen*ne. 

Carrite ducentes snbteraina, curiitc, fusi. 

Non illi quisqnam bello se conferet heros, 

Quum Fhryg^i Teucro manabucit sanguine campi, 245 
Troicaqae obsidens longinquo moeoia bello 
Ferjuri Felopis vastabit tertius lieres. 

Carrite ducentes subtemina, currite, fusi. 

irtvos egrcgias vututes claraque facta 
Saepe fatebuntur gnatonim in fonere mattes, 350 
Quum in dnerem canos solvent a vertice crines, 
Pntridaque infirmis vaiiabunt pectora palmis. 
Carrite ducentes subtemina, currite, fusi. 

Namque velut densas prostemens niessor aristas. 
Sole sub ardenti fla^eat^a demerit arva, 355 
TrojugenOm infesto prosternet corpora ferro. 
Carrite ducentes subtemina, currite, iusi. 

Testis erit magnis vlrtutibus unda Scamandri, 
Quae passim rapldo dlSunditur Helleaponto : 

Cujos iter caesis angustans corporum acer^ie, 360 
Alta tepefaciet permistn fiumina caede. 

Currite ducentes subtemina, currite, fusi. 

* * * * * . * « « 

Quare agite, optatos animi conjungite amores. 
Accipiat conjux felici foedere divam, 

Dedatur enpido jamdudum nupta marito. 375 
Currite ducentes subtemina, currite, fusi. . 

Non ilium nutrix orienti luce revisens, 

Hesterno collum potent dreumdare filo. 

CuTrite ducentes subtemina, currite, fusU 
Anxin nec mater discordis moesta puellae 380 
Seoubitu, caros mittet sperare nepotes. 

Currite ducentes subtemiua, c\rrrite, fusi. 


NOTES. 

Quplts adesl, etc. «nconI/«— ITirfMi, “As tlie liaimon.rtlial 
reigns between Feleus andTlietb,” 

Cnrrifc. After each set of four lines comes s sort of incanfa* 
non by nay of refirnn— " Roll on, ytspindle'. of destiny, 
unwinding tlieir threads of life." So In Gray's “ Bard ” 
—“Weave the warp and wind tlie woof." 

Expers temrii, *' free from fear, dauntless." 

rfcfor cerfaiiiiiie. His epithet In Homer is mKosusiw, "the 

' awitt-footnl.'' 


“hery*, glowing," nnd so "STrift.'*Preciertrt, ‘'slull 
outstrip." 

ftTliHshtret. Againcninon, thin! in tlcsrcnt from PelojK, liis 
fiitlier being Atretu, tiie hoit of FeUifW. 

Jn efneren. " Shall shake their hoary locks from tlieir hoivK 
into the nshes.” Putting ashes on the liairiias tii'tlm 
Ea&t looked niion as a toKcii of grief. ' 

Fiifrfdn, “ pallid, livid." 

Scamndrf vras one of tlie rii'crs of tlie plains of Troy, and ir 
is fraquently incnrioncd In Homer along with £:()iioi>,_ 
anoUter Trojan river. Both of these are now binall * 
streams, generally half diii^ up. 

TbeBcamandriibll into the lonuin Sea just at tlie 
mouth of (he Hcllspont. 

Angn^anr, sc. Achilles, svho is the subject of fciv/ucirf in the 
next line. 

Peroiisfa— cnedr, f.r., pointing it n itli the hot blood of the 
warriors lie had slain. 


PLAUTUS. 

Latin comedies are among the earliest specimens ^ 
of Roman literature that ha^’e come down to our 
tima; and of the many authors who liave dis. 
tinguished themselves bj their prodoctlons in this 
branch of literature, Plautus and Terence arc the 
only two with whose works we are at all intimately 
acquainted. Xhe forms of their works are based 
upon Greek originals, as is the case with nearly all 
Roman poetry, the scenery being laid in Greece, 
and the very names of the characters being Greek 
also. Indeed, many of these, plays arc acknowledged ‘ 
adaptations of existing Greek comedies, while, 
strangely enough, the sentiments expressed arc 
those of inhabitants of Rome. But although, ns wc 
have said, these comedies date from an early period 
in the history of Homan literature, the dramatic art 
was not of remarkably early growth in Rome. 
Four centuries bad elapsed from the building of 
the city before dramatic exhibitions were intro- 
duced there for the first time, and tlie comedies of 
Plautus bear a date not very long posterior to that 
period. Playswerefirstintroduced into Romefrom 
Etruria, which was in all probability colonised from 
Greece at a very early period, and thus the dramatic 
art itself may be said to have come to Rome in- 
directly from Greece. Considering the early dntas 
of the comedies of Plautus, they are in eraiyrespcct 
very remarkable productions ; tbc plots are care- 
fully ond intelligently elaborated ; the langnagc, 
though archaic in form and construction, is plain 
and intelli^ble, and the humour is genuine and ^ 
seldom offensive. Indeed, one can hardly under- 
stand how Horace, a man of refined taste, and 
evidently' very capable of appreciating humour, 
could pass upon the writings of Plautus the severe 
criticism in his “ Ars Poetica," lines 270-372 — » 



.tATIN. 


295 


** At reatri proavi Plautinos et otimeros et 
Laadavere sales ; nii»!unv patenter iitramque, 

Ke (Ucaoi btulte, mfratt." , 

(But your ancestors praised tlie poetry and wit of Plautus, 
according him in both lObpectb a lenient, not to say stupid 
admiration.) 

M. Accius Plautus, or T. Maccius Flantus~>for 
there is some dispute about tlie correct form of his 
jiame—was born B.c. 254, and died B.o. 184. He 
lived, accordingly, about the period of the Second 
Punic War. 

^ ' Our specimen of Plautus is tnJien from his comedy 
of the “ Trinummus,” or Three Pieces of Money, 
adapted, as the author says in the prologue, from a 
Greek original— “ Philemo scripsit, Plautus vortit 
barbare” (Written by Philemo, turned by Plautus 
into the remacular). n The plot turns upon a sum 
of money which had been entrusted to one Gallicles 
by Chanaides for the benefit of his son during his 
absence in foreign lands. In the e 3 'es of his Mend 
Megaronides, he appears to have betrayed his trust, 
and he accordingly calls upon him to eirplain his 
conduct. He is able to do so satisfactorily,' and 
Megaronides reproaches himself for his ill-grounded 
suspicions. 

TiUKUiniirs, Act I., Sc^S, 1. 150—186. 
MsaaBOKioGB— O aluclcs. 

Me. Pause. 'Violsti castigatorem tuum \ 150 

Occlusti linguam [ nihil est, qui respondeam. 

' Ca, Nunc ego te quaeso, ut me opera et'consllio 
juves, 

Communicesque banc meoum meam provlnciam. 
Mb. PoUiceor operam. Ca. Ergo ubi eris paulio 
post? ’Me. Dorai. 

Ca. Numquid vis? Me. Cures tuam fidem. 

Ca. Fit sedulo. 156 

Ms. Sed quid ais ? > Oa. Quid vis ? Me. Ubi 
nunc adulescens habet ? 

Ci . Postioulum boo recepit, quom aedis veudidit. 
Me. Istuc volebam scire,.! sane nunc jam. 

Sed quid ais? Oa. Quid? Me. Nunc virgo 
.nempeapudteest. Ca. Ita^est; 

Juxtaque earn euro cum mea. Me. Pecte facis. 160 
Ca. Num quid, priusquam abeo, me rogaturu’s ? 

Mb. Vale. ' 

Nihil est profecto stultlus, neque stolidius, 

Neque mendaoiloquius, neque argutum magis, 
Neque conddentiloquius, neque periurius, 

Quam urbani assidui cives, quos scurras vocant 165 
Atque egomet me adeo cum illis una ibidem 
, traho, 

Qui illorum verbis falsis acceptor fui : 

^ Qui omnia se simulant scire, nec quidquam 
. . Bciunt. ^ 

Quod quisque in animo habet ahthabitarust, • 
' sciont. 


Scinnt id quod in aurem rex reginae diserit ; ITO 
Sciunt, quod Juno fabulata est cum Jove ; 

Quae neque futura neque facta, illi sciunt tamen. , 
Faison’ an vero laudent, culpent, quern velint,' 

Non fiocci faciunt ; dum illud, quod lubeat, sciant. 
Omnes mortales nunc hunc aibant Calliclem 175 
Indignum civitate ac sese vivere, 

Bonis qui hunc adulescentem evortisset suis. 

- Ego de eorum verbis famigeiatorum inscius 
^osUui amicum cast^atum innoxium. 

Quod si exquiratur usque ab stlrpe auctoritas, 18Q 
Unde quidque auditum dicant, nisi id apparent, 
Famigeratori res sit cum danmo et malo. 

Hoc ita si fiat, publico fiat bono. 

Pauci sint faxim, qui sciant, quod nescient, 
Occlnsioremque babeant stnltiloquentiam. 185 


NOTES. 

Pat»a appears to be the imperative of an oid verb, paurare, to 
cease ; from tlie Greek cavttv. In some old writers the 
M*ord juiisa is found aa a aubstautive, equivalent to qufrs. 
CStufi’i^tarm, "yonraccuser"; meaning himself. 

Oediuti— contracted for ocetuAisit. 

Citvtmunieesqut, etc., '*and undertake to slinre this chaige of 
mine with me”; vie., the guardiansliip of the treasure 
on behalf of the sou of Charmides. Prometam, perhaps 
fnm pnviitt\tla (pro'vidto), means '‘anjthing for the 
welfiire of which you have to provide." 

Ergc is used here without the illative force (therefore) whicli it 
usually bears, and simply Berm aa a link in the con- 

* verwtion, '*WelI,wbeTewlUyoubeiDB6liOTttime(rom 
this f *' ibrf for port hoc, 

Nwmquiii vfsf An ordinary formula of lean-taking among the 
Romans, meaning literally, ’‘Bo you wish anything of 
me? " “ Caa I do onytliing for you? "—Cares tmm/tdem, 
"preserve yonr character,” i.e,, "don't undcceli'e for 
tlie present the people who believe you are acting 
basely." Fldm may bo used in a bad ns well as a good 
senne.— sedicio, lit., " it is being done with care " ; 
translate, " HI take care,” 

Sedgin'tf aU! An expression Used in colloquial Latin w'hen 
. the speaker wishes to (sail special attention to someftesh 

sulyect he is about to introduce ; lit,, "but what liai'o 
yontoBayonthispoint"; translate, "But look here.”— 
Ubl’^'hahett "wheie does he dwell?" Habet used for 
htthitnf. 

BecepU, either "he got back," or "lie retained.” PosKcuimn, 
"u small back building.” 

Jttrfa ciim-meo, " exactly Gi’e Rime ns my own (daughter).” 

B^lvni'gf abbreviated for rogatwns tt. 

Argvtnm. The word is applied to a iiiau, gni temper 

"who is always wrangling," and may be tranelatcd 

• ' “ spiteful, babbling," 

Awidui, " gflssiplng," who take ei’ery chance of sitting down 
togettier, and, pulling tlieir neighbours to pieces.— 
N 'Svurm. This woid had not at this period acquked the 
objectionable force which it had aftenvards. At this 
time it was the usual term applied to the wits and fine 
gentlemen of tiie day. 

Bjimet—traho, " I quite include myself among them, I am jnst 
os bad as any of them, because 1 lin\'e lent un ear to theit 
lies." 
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JlaUUtmU for AMiifiirus at. 

FaUcM, “ thry do not care tlie least ^ itool) 

-nhcUier tliiir indiscnmioate pnise or bhme of anyone 
be false or true ^awi itluif k the olucct of iJie tuo 
Serbs fnudenf, ctiljvnf. 

Z>uiRifli(d«Ran(,“pro\iJcil onl) tlic} know wlmt tbQr please 
to know." 

J!i orti 'fcl, old fbnn of mrttivt. 

ORSt< 5 n<i(fft, “Istnrtcd forth lo accuae." Sopme in 
* KM .iftcr s s erb of mottos. 

Pnauptniton n’t tit, “ the talebearer were to be held respons- 
ible and snSer (htnoge and loss * A very stmilot id» 
IS to be foiind in Sheridan's dcl(Ml /or Scandai, where 
Sir Peter Teazle expresses his wish that there was a 
liw passed to punish the ongnmtors of all scandalous 
''tonc'5 

‘'Jlfis Onndottr Bntsnrcl.s yeawooldnotbequiteso 
sei ere on those who only report what they hear^ 

"fir Peter Yea, madam; 2 would have law merchant 
for then too; and in all cases of slander eurreoey, 
whenever the drawer at the lie was not to be thnnd, the 
ii\]ared parties should haic a rig^t to come on any of 
tlie indorsers. ' 

Pimm, for jtorim, " 111 be bound."— Qitf actant, "III be bound 
we should hflie aery few knowing (i.e„ saying they 
know) what they don t ’’ 


KEY TO EXTRACTS, 

OVID. "XVA ElEOt/.," 1-.20. 

A walnut tieehmd by the roadside, I get pelted with stones 
by tlie passers b) , though my life is faultless Sucli a penalty 
lb wont to be inflicted on detected enmmals when tiie people’s 
wrath brooks not slow delay. I hsie done no oriine, unless 
for a tree to bear y early fruit for its owner is tlionsht to be a 
enme. In days gone by, when times were better, the trees 
would \te wiUi eai.h other tn fertility, and their thankful 
owneis, at the iipening ot the crops, would wieathe with 
garlnnds theeUtues of the godsofhnsl^dry Thus hast thou 
often, Bscehus, admired the vine sicred to thee, and Minerva 
has admired her own oU\ e , and it has Jieen that the light frmt 
would have broken the parent tieo had not a long forked pole 
helped the bough to bear the weight 

TACITUS "AaXALs," IV.l 

The consulate of C Asimus and C. Anstitius waa ibo 
ninth year of the reign of Tibeiius, and during the whole of it 
he saw the State undisturbed, his family* prosperous, for he 
rcgnrded the death of Germanicus ns n piece of good fortune , 
hnt now*, on a sudden, fortune began to wmL confU^tm. 
Tiberius began to be ty rannical, or to encoonigc others id n 
similar course The cause of this (.lumgc was nttnlmtnble to 
JElins Syami&, comm*inder of the Piietonan guards, whose 
influence I have already noticed, and will now proceed to 
unfold the particulars of his birth, his chotneter, and the 
crime by which ho sought to seize the reins of goiemnient 
Be was born at Vulstnu, his father Seiut. Stmbo beiDg of the 
cqncstmn Older, and in early youth he attached hrnibelfto 
Caina Cmsar, the gmmUon of tlie deified Augustus Soon after 
this lie gained such an ascendancy over Tibenus bv varroos 
artiliccs, that he made him (though so close and mystenons 
with others) throw off all rcitmmt and rcscn’ewith him; and 
Hub he acluei cd, not by snperior cunning, for in this Tibenus 
was folly his match, but rather by tlie displeasure w ith which 
tlie gods regarded the empire of Borne, to w Inch ho was eqmilly 
fahil both at the height of bis power and in his death. 1» 
person he was hardy, and capable of enduring Ihtiguo ; danng 


in spint, clever in disguising his own crimes, and prompt to 
out the Ihulta of others; at once fawning and impcnous, 
and uhile he presenedsn evfenor of assumed modesty he was 
mhlslievrtinsamblylnstingforsnpremepowcr. VitlitWsview 
be indulged m profusion, libeiahty*, and luxury, but more often 
gave his mind to careful vigilance— habits no less dangerous 
when they are counterfdied by ambition for the purpose of 
gaining supreme power. 

JUVENAL. “Sat.,’’L61-.116. 

Prom Uio time when Uie winds tossed up the sea so high, 
and Deucalion scaled the mountam in his ship, and asked for 
an ar«w er from lieav eu, and by degrees tho stones grew soft 
and warm with life, and Pyrrha displayed to the males the, 
miu dcns in beautyimadomed— uhateverntes haie done and 
are doing from that time to this— their prayers, thcl^fe3^s, 
their angers, their pleosnres, and their joys— are the motley 
contents of onr treatise. AndatwhattimehaBtbereeverbccn 
a fmer crop of viccsf When lias avance been more greedy, or 
the dice had such power? For nowiheyare not contentto 
risk the haard of the gaming-table w ith their purse alone, hut 
they stake the money-chest and ploy for ib battles w ill 
you see there, while the steward supplies the w capons 1 Does 
it sot show simple madness fbra man to be content to lose a 
hundred sesterces, nnd not giie bock his coat to the poor 
slavering slave! 


LIGHT. — IV. 

{ConfiRuecl/roMp. S4S.) 

THE BEmKO OP LIGHT. 

The precediog lessons bnve dealt Tvith light in ono 
medinzn, ns., air, but as ire can see things in tranfr- 
parent substances like water, we have now to 
ingnire how hgbt behaves in passing from one 
medium into another, as from water into tur, or 
moe vergS. That it Is a subject for inquiry is 
evident at once in the following simple experl- 
zoents. Put a spoon in a glass of water and take a 
siantiog side view of it: the^spoon appears bent. 
Under the same conditions an oar resting in its 
rowlock, with part of it in the water and port out, 
looks ns if it were bent where the water and air 
meet. Again, place o coin at the bottom of a mug 
and move the vessel just sufficiently away so that 
the com is no longer visible in ,the place where it 
rests. Without moving the vessel or the eye, 
dll np the mug with water | the coin comes in 
sight We have seen that in air light proceeds 
in straight lines ; so it does in other media of 
uniform density, but in passing from one medium 
to another it is bent, and it is this bending of tho 
ra^ of light which enables us to account for the 
foregoing appearances. 

THE MUG EXPERIMENT. 

If the eye be fixed at e, the coin placed at c cannot 
bo seen, for the opaque side of the mug is between 
the eye and tlie object (Fig. 31). Upon filling the 
mug with water, however, the coin appears to be at 
o', or somewhere in the direction of the line 6lf> 
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Draw tlic perpendicular a h from tlic point b where 
the light from the coin emerges on its way to the 
eye at c. Gontinrre ahiod, and also join h c. 

A rav of light reflected from tlic coin e takes the 
path eh D on its way to the ej’C and is bent ati'. 



hydrogen lantern and a bottle prism. Tlie bottle 
prism is a glass bottle with two sides inclined at an 
angle, and it is filled with a liquid called carbon 
bisulphide, a badly smelling and highly inflammable 
substance. The beam from the lantern is passed 
through the bottle prism, and the refracted light 
emerges split up into its constituent rays, which are 



As it emerges from the water in the directiem he 
tlic position of the coin is judged to be in the 
direction cbt riz., at d. The ray of Bght is there- 
fore bent or broken in this cKperiment, or what 
means the same thing, it is rtJmetcA. Tills bending 
or breaking of light is usually termed rtfract'm. 

The apparent bending of the spoon and of the 
oar when tliey dip in water is similarly explained 
by supposing that light is refracted in passing from 
one medium into another. 


ACTION OF A FRISAt OF CLASS ON LIGHT. 

a ray of white light, e.y. sunlight, enters a 
prism of glass (Fig. 33) it is refracted, and after 
passing to the opposite face of the prisb it emerges 
still further bent out of its original course. Glass 
lustres of triangular section .ire suitable 
for illusimting this fact, though prisms of 
highly polished glass made specially for 
the purpose are more suitable. If the 
‘refracted my be received on to a sheet of 
white paper it is found to be spread out 
and no longer white, but of a scries of 
colours, from red to Aiolct, all mciging 
imperceptibly into each otlicr. The colours 
are the colours of the rainbow, in this 
order : red, orange, yellow, green, blue, indigo, and 
violet, and they are the colours which constitute 
white light. It is to Newton that we owe tlie dis- 
covery of the composition of white light. He ad- 
mitted a beam of sunlight s A (Fig. 83) through a 
hole in the window-shutter of a ^rkened room, and 
received the sunbeam on to a prism p, with the 
result that the refracted beam was cast on to the 
opposite wall split up into the rainbow colours we 
have just mentioned. The experiment is usually 
performed in the lecture-room by using the 


Fig. 32. 


cast on to a white screen. The band of coloured 
light is called a $pe6tnms and the splitting up of 
the beam of light by means of the prism is termed 
dhp&rsion. 

It is apparent that the diferent kinds of light 
which constitute white light are refracted to 
different degrees ; red is least refracted from its 
original course, and violet is most refracted-— in 
other words, the least refrangible constituent of 
white light is red, and the most refrangible is 
violet — tbc refrangibillty of the other constituents 
being between these two extremes in the order of 
their position in tbc spectrum between red and 
violet. 

If the refracted beam of light after passing 
tbrongh one prism is caught on another in the 
rerme position, the decomposed beam from the 
flrst prism is combined again by the second as it 
emerges, and a wliite light is cast on the screen in- 
stead of a spectrum. Therefore the prism enables 
us not only to split up white light into its con- 
sUtuent colours, but also to take these coloured 
constituents and recombine them to form white 
light again. 

THE DISPLBSIOK OF LIGHT. 

The dispersion produced by one prism may be 
increased by causing tlie refracted light to pass 
through another similarly placed, and so on through 
a whole series. Such an arranpment of prisms 
constitutes a battery, and the length of the resnlt- 
ing spectrum is very much increased. The sub- 
stances from whicii prisms arc made vary in their 
dispersive power ; thus carbon bisulphide in a 
bottle prism will produce a greater length of spec- 
trum than a pure glass prism of equal size and 
similar chape. 
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THE SPECTROSCOPE ASD ITS USE, 

If tt'e substitute a narrow vertical slit for the 
hole in the shutter, and a tube blackened inside 
for the darkened room, this tube having the slit at 
one end and a con\ex lens at the other close to a 
priMu, \vc get an instrument with which we can try 
the foregoingexperiments on asmall scale— we have, 
in fact, a spectroscope (Fig. 3d). The finished instru- 
ment consists of a prism P. and a tube si with a 


very narrow adjustable sUt at s and lens at ^ 
Guppose you have a candle dame in front of the 
slit at 8, a thin beam of light is admitted into the 
tube, and the lens at I directs it in a paralld state 
on to the prism p, where it is refracted into a Hay 
spectrum which conld bo '■cen by looking into the 
face of the prism at p. There is, however, a 
telescope L for magnifying this spectrum. With 
such an instrument one can study all kinds of light 
and the action of coloured tmnsporent bodies on 
the light. Tlie light of the candle gives a con- 
tinuous spectrum, i.e., there is no break in the band 
of light from red to violet. The candle spectmm 
Is rather weak in light at the nolet end. The 
light of the sun when examined by tbe spectro- 
scope is seen to stretch from red up to the violet, 
the violet end of the spectrum being quite intense, 
but along the whole length of the spectrum vertical 
dark lines arc sees, so that the spectrom of the san 
is not a continuous one These dark lines are 
termed ITraunhofer lines. 

SOJIB LESSONS OBTAINED WITH THE SPECTRO- 
SCOPE. 

All luminous bodies do not emit the same hind of 
light. (See Coloured Plate, Frontls., YoL IV,) 
IVe have seen tliere is a difference between sun- 
light and candle-light in the brightness of the 
violet end of the spectmm, and also in the fact 
that while one gives a oontinnous spectrum the 


other is interspersed with dark lines. Compounds, 
like common salt, which contain the metal sodium 
yield a spcctntm with a golden yellow line ; all the 
rest is blank. It is spoken of .as the d line. Sy 
increasing tbe dispersim power of the prism, the 
yellow sodium line may be resolved into two which 
are referred to ns D, and J>„, In tbe spectrum of 
tbe sun this identical line is seen, but it is d^trl 
instead of bright. The dark line is spoken of as 
the reversed d line. This reversal of the 
D line may be obtained aTtificiallj by 
causing light which yields a continuous 
spectrum to pass through sodium vapour. 
The inference, therefore, is plain. In the 
isun we have a central body yielding a (^ntinuous 
spectrum surrounded by highly lieated vaporous 
metallic clouds, one of tbe metals present being 
sodium. By similar reasoning, founded on laborious 
spectroscopic work, we conclude there are other 
metals in the sun which are also found on the 
eartlu (See Coloured Plate, Frontie., Vol. lY".) 
Another kind of spectrum is the ahsorytion 
If a pink solution of Condy’s Fluid (per- 
manganate of potash), in a thin glass test tube, be 
put in front of the slit of a spectroscope so that tbo 
light of a pQiaffin-oil lamp or of a gas flame may 
pass through it before entering the spectroscope, 
we do not see a continuous spectrum, wliich would 
be the case if we were exarnining the light alone, 
but we sec a spectrum in which four regions are 
robbed of their light. These dark vertical spaces 
are called absorption bands, and they always 
occupy the some positions for tlris substance, so 
that a solution of permanganate of potash could be 
identifled by means of tbe spectroscope among nny 
nomber of similar pink solutions of other bodies. 
There is a trace of a flftb band, A great number of 
substances have characteristic absorption bands, 
and when this is the case 'they may be identified 
by means of the spectroscope. ' Blood, for example, 
is one of tbe 60 ,.’md the spectroscope has been used 
i<x identifj-ing it in criminal in^’CStigations. 

THE INDEX OF REFRACTION. ' 

Let us now return to the diagram of the expcriiDent 
on refraction With the coin in tbe mug. If a point 
of light were at e (Fig. 36), its raj-s would spread in 
every direction, and some would fall on the surface 
of the water at the point h, part being reflected and 
pai^ refracted in the direction he ; theangles made 
with the perpendicnlar line n if are named respec- 
tively the angle of incidence, ahc. and the angle of 
refraction, d be. There is a constant ratio or pro- 
portion existingbetween the sines of the two angles. 
The word sine is, & trigonometrical term, but tbe 
reader may understand what is here meant with 



Fig 8<. 
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fihe following e^tplanation. Hnkc h e equal in 
length to lo; from e draw 0 at right angles to 
ad; and from r draw c li at right angles to « jiL 
The sines of the angles al/e and e ( ^ are equal to 



a e and e d respectively, and the number obtained 
by dividing the length of a e by the length of c i is 
a constant one which when the my of light passes 
from air into water is 1‘33G. This number is 
termed the index of rifraHloii. As the angle <t h'e 
gradually enlarges, 0 V d also increases so as to 
presen*e the constancy of the ratio or proportion, 
between a c and c d. ' 

I TOTAL BEPLEOTIOK. 

Kow the angle a 6e may gmdually increase until 
it is a right angle, but the angle of refraction will 
be less than a right angle. Observe what follows 
from this fact. Taim a converse case, and su|ipose 
the light is at e, .and a ray proceeds in the direction 
cl, it rrill emerge at & in the direction 6c; *f 
the %ht proceed from o' in the direction o' 6 it 
will emerge in a direction nearly coincident with 
the surface If, but if the liglit proceed from the 
point c" in the direction c" 6 it cannot emerge at 
all, but is reflected in the direction If' so that 
the angle of incidence d'ld is equal to the angle 
of reflection d If' ; in short, the ray c" 6 sufllers 
total reflection. This may be demonstrjited experi- 
mentally as follows Fill a flask vrith water to the 
level I (Fig. 36) ; let it rest on comer of the table 
with a candle placed below it in the position c; the 
eye at a sees the image of the candle^ reflected from 
the surface of the water, or if a looking-glass be 
placed at a the eye at 0 sees the image after two re- 
flections, one of whichis from the water in the flask. 

Total reflection jflays a part in a great variety of 
phenomena, and is exhibited in a marvellous manner 


in the gorgeous displays of coloured fountains 
which have been sliown at exhibitions in London 
and Paris in late years. Here coloured light 
directed into the ascending jets of water illuminates^ 



them in their whole course, and as the colour of 
the light sent into the jets may be quickly altered 
by the interposition of coloured plates of glass at 
the source, the fountains are made to assume till 
sorts of pleasing colours at slmrt intervals. The 
' light is kept within the columns of water by total 
reflection. 

THE iCIlOK OP A 51IKDE0P OK LIGHT. 

When a ray of white light enters one side of a 
raindrop, it may suffer either one or two total 
internal reflections, and also be split up into its 
constituent colours on emerging. The reader may 
demonstrate this with n flask of plain uncut glass 
filled with water. It is hardly necessar)’ at this 
stage to point cub that if the surface of the flask be 
in any way ornamented it will not do for the pur- 
pose. One of tlie kind of flasks used for chemical 
experiments^ will do admirably. The flask filled 
with water represents our raindrop. Our souice of 
light may be a candle or a paraftm-oil lamp. 
Tlftce the flask filled with water in a position A B 0 , 



the back surface of the flask, and it is the brighter 
of the two which claims our attention. It is coloured 
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red on tho left-hand side, and violet on the right- 
hand side when Tcgordcd from the point E, a 
position such that the emci^nt rays OB make an 
nngle of 42° with the line E P which has been 
(Ira^vn parallel to iA, the direction the lamp rays 
take before entering the dask. That la is the di- 
icction of the rays which make the coloured image 
may be easily proved by covering the edge of ihe 



flask at A with an opaqne object, say a book, when 
the coloured image can no longer be seen at £. 
Berides diverting the ray LA in the direcrion o £ 
the flask of water also acts as a prism and breaks 
It up into its constituent colours. 

Next examine the left-hand side of the flask for 
a coloured image. 'When the eye is at Fig. 38« 
a position in which the line b'p, parallel to the 
lamp rays LA, makes an angle of 54° with the 
emergent rays d an image is seen on the left- 
hand side of the flask, which is violet to the right 
and red to the left of it. This image has been 
formed by the rays la entering the flask at A, 
suffering two total reflections at b and c, finally 
emerging at d in the direction d Correctly 
regarded, these experiments represent the action of 
a sphere of water enclosed in a shell of glass, and the 
latter has some measure of confuang action ; they 
will, however, enable the reader to grasp better the 
explanation of minhow phenomena. 

ItAlNBOWS. 

The aerial coloured arch which in all ages has 
occupied the thoughts of philosopher and poet is an 
optical phenomenon which we shall now 'be aUe to 
understand. As on observer sees a rainbow he 
stands with his back to the sun ; in front of him 
rain is descending where the coloured bow is seen, 
and the bow is red on its outer margin and violet 


on the inner, with the usnal colours of the spec- 
trum between; indeed, it might be described as a 
tremendously tall spectnim, such ns one secs in the 
spectroscope, bent over into the form of an arch. 
This is termed the primary how. There is also 
often seen at the same time an outer bow fainter in 
aspect, and with its colonrs reversed, ix., the outer' 
of the arch is violet and the inner red. This 
is termed the secondary bow, and it is concentric 
with the primary. 

We may now combine the two preceding diagrams 
into one, only let the reader consider ABC and 
A B c D as raindrops instead of 'flasks of water. A 
little thinking will render it apparent that all drops 
in the dotted arch o l will yield spectra of all the 
sun’s rays coming in the direction L A, as these 
rays are practically parallel and the coalescence of 
their spectra will form one greond coloored arch, 
red on the outside and violet on the inside — the 
primary rainbow in fact. This in effect is the ex- 
planation of the formation of the primary rainbow 
offered by tbe' philosopher Descartes in the eoriy 
of the seventeenth century. His explanations ' 
also extended^ to the secondary bow, which he re- 
garded as being formed by the rays of the son, l'a, 
Fig. 39, entering raindrops in the position a b c D, 
and after suffering two total reflections and two re- 
fractions, being directed to the spectator at £, the 



emergent rays B £ making an angle of about 54° 
with tbe line £ F. And all raindrops in the arch 
All would yield the same effect, and collectively 
produce the secondary bow, violet on the outside, 
and red on tbe insid.c. 

Simple as .this phenomenon now appears to us, 
tife space occupied by these articles would betaken 
up in describing the speculations and attempts at 
explanation made prior to Descartes' time. One 
name only need we mention, that of Antonio dc 
Dominis, who appears to have had a corrcctconoep- 
tion of the manner in which the inner bow is 
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formed, but no just idea of how the exterior bow is 
, produced ; hence the credit is generally given to 
Descartes, who veiy satisfactorily accounted foe ‘ 
the leading facU of both. 

EXTSAOBMNABY BAINBOWS. 

^ 'Extraordinaryiainbows are seen at ^ intervals 
in which light reflected from a level sheet of'water < 
like an arm of the sea or a river plays an important 
part. What at first sight appears a reflection of 
the primary rainbow is sometimes observed under 
favourable circumstances. Thus Crookes on August 
6th, 1877, standing on the end of Eastbohrne Riot, 
sa'^'the usual aerial rainbows, and what looked like 
a reflection or image of the primary in the water ; 
the legs of. the reflected bow, hov^ever, did not 
coincide with those of the primary in the air and 
were evidently not a reflection of it. Ayhat an 
observer sees on such occasions is the.im{^ of a 
bow in the water which can only be seen in the aii 
by a person some distance in front of him. Thus 
the observer at o sees a rainbow in the air at c,and 
also what appears an image of a bow at d (Pig. '40). v 



^ The drops which produce the image at d are in the 
arch which contains o and in a wrong position for 
the observer to see the rainbow they produce in the 
. air. This bowoould be seen by a^person in advance 
of 0 and stationed at u ; as it is, the observer at o 
. sees the primary at c, and the sheet of water in the 
-plane BAB reflects the light in the neighbourhood 
' of Et'so that 0 also sees a reflected rainbow A d B. 

A more complicated phenomenon is presented in 
those cases where non'Concentric rainbows are seen. 
Reflection from water also plays a part liere, 
although in a difierent and more complicated way 
than that just explained. We shall only briefly 
describe tlm phenomena. An observer at Nya in 
Sweden saw the sight some six years ago. With 
a sheet of water in front and a brilliant sun be* 
hind there appeared the usual secondary and 
primary bows, and even some supplementary bows 
within the latter. Prom the feet of the primary 
there arose a> tertiary bow, with colours in the 
same order as the primary, and the upper part 
of its bend' coincided to some extent with the 
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upper part of the bend of the secondary bow, and 
consequently colours were here apparently absent, 
as the superposition of the two bows with colours 
in contrary order would give rise to white. A 
similar phenomenon was seen by Halley in all its 
completeness on the banks of the Dee towards the 
close of the seventeenth century. Sometimes it is 
only seen in part, as, for example, one leg of a 
primary bow and the corresponding non-conccntric 
part of the tertiary, as was observed by Tait in 
1874. ' 

THE ORGANS OP SENSE.— IV. 

[Contirtiicfl Jron p. 2S7.] 

I 

II.—THE EAR (ceunnwed). 

We have to search for the orifice of the ear of birds 
beneath the feathers. In a few oases, as in tlie owl 
and wild turkey, a circle of feathers surrounds tlie 
ear-hole, but generally there is no external indica- 
tion of an ear. On closer examination a zone of 
fine feathers, with peculiarly fine barbs, through 
which the air passes readily, is found round the 
ear. Internally, the ear is not unlike that of mam- 
mals, except in the following particulars. The 
cochlea is rudimentary, that is, it is not developed 
into a coiled doable canal, but is only a slight 
process from the vestibule, occupied by two cylindeis 
of fine oriitilage, representing the two staircases, but 
of very simple form. The semi-oiroular canals are 
similar and similarly disposed, except that two of 
them, the horizontal and one of the vertical ones, 
communicate where they cross one another. The 
most marked difference is that the chain of tlirce 
ossicles is replaced by one bone, forked at its tym- 
panic end, and stretching right from the membrane 
of the oval hole to the cartilage of the drum-mem- 
brane. The whole organ is very compact, and em- 
bedded in bone, and even the canal which luns from 
the tympanum to open at the top of the throat is 
of bone. 

No one can doubt that the sense of hearing in 
birds is keen and appreciative. Indeed, if the cor- 
' relation between the capability of producing a 
variety of sounds and the appreciation of the same 
be as close as we should naturally suppose it to 
be, the sense of hearing in our song birds is most 
exquisite. If the hen nightingale experiences a 
correspondii^ happiness in listenii^ to the song of 
her mate to tliat which he evidently feels while his 
, little throat is pouring forth its changeful notes ; 
or if either of them can^ppreoiate the impressions 
produced by the varied music, ranging as they do 
from a sweet melancholy to a thrilling joy, then 
these. little summer visitants have an avenue to a 
C 97 »staut‘ pleasure, and by the possession of this 
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tlier make a nearer approach to ns than we hano 
been disposed to admit as possible to any of the 
lower animals. That such should be the case may 
seem in the highest degree improbable to some ■ 
minds ; jet before it is dismissed as a sentimental 
fancy it should be remembered that oar greatest 
naturalists hold it ns a principle that a species is 
endowed with” no habit or instinct, no prodnet or 
power, which is solely for the benefit of other 
species— in fact, that the primary use of every such 
endowment is forthe advantage of the species which 
possesses it ; and if in the great harmony of Nature 
other species benefit from it, this is inddental, 
though not accidental. The bee makes hon^ for 
its own community, though man and the brows 
bear despoil its comb. Though leather and fur 
are so us^ul and almost indispensable to us, they 
were more useful and wholly indispensable to the 
beast that they once clothed. By analogy, there- 
fore (to which there is no counter analo|^), when 
We listen delighted to the strains of the nightingale 
in Hlay, we may infer that the brooding bird ex- 
periences a yet more exquisite delight. So general 
is this principle, that it is considered certain that 
every species which produces sounds for its own 
sake, and disconnected vrith other necessary move- 
ments o£ the body, also possesses an organ of 
hearing. 

The class of cold-blooded animals called reptiles, 
which is ill represented except in the tropics, con- 
tains creatures of very different structure. The 
higher of these animals are more like birds than the 
lower members of their own doss, and these again 
pass through the frogs and toads to fish. Hmice, 
ns in the case of the eye, the ear of a typical reptile 
cannot be described as the ear of the class, because 
there are such great differences in this organ. 
Thus, the ear of the crocodile is almost precisely 
like that of a bird, and it is only in the means 
letting the air into the tympanic cavity that there 
is much difference. The crocodile, though it live; 
in the water, breathes air, and it is provided with 
a means of drowning its prey under water while it 
is itself inhaling the air. This is effected by the 
channels of the nostrils being cairied far back 
before they communicate with the throat, while a 
double vnlve in front of the communication closes 
and cuts off the throat from the mouth. By holding 
the prey crossways, and fni back against the comers 
of its widely-gaping jaws, it keeps it under water 
while it^ own long snout and nostrils are thrust 
above the surface. Now we have seen that the 
tympanic cavity must be supplied with air, and 
water must be excluded from it ; hence the Eusta- 
chian tube, or rather complicated system of tubes, 
is carried backward instead of forward, and opens 


by a single orifice, behind the bind opening of tlic 
nostrils, into the throat, and therefore behind the 
valve ; tiie opening is on a projection and, closed by 
a half-moon-shaped valve. Every precaution- is 
thus supplied to exclude the water from, and .in- 
clude the air in, the tympanic .cavity. Lizards, 
turtles, and also frogs, have a dram and drum- 
membrane; but this is on a level with the rest of 
the skin, so that there is no ear-bole, and in the 
case of the turtle the drum-membrane is covered 
1^ that hard scale which is next but one above' the 
comer of the mouth. - 

Jn tracing the organ throughout this class we 
gradually lose all the outer courts of the ear, and 
also what remnant of a cochlea was left. 

In the bony fishes all these parts are wanting, as 
might be snpposed ; but the ear, instead of being 
brought to the surface, is walled up by the bones of 
the large skull. If the roof of the skull of a fish 
be removed, a central compartment will be seen, 
much too large for the small brain, and on either 
Sde, at the back part, a large chamber, which 
communicates with the central one, and in which 
the large main portion of the ear is lodged ; while 
the three semi-circular canals springing from this 
part by dilated bags run, two of them upward into 
tabular hollows of the skull-bones, and then unite to 
run into the same vestibular sac by a more central 
communication ; the third is horizontal, and runs 
ontward. The main .'Vestlbular sac has itself 
several compartments which sometimes communi- 
cate with it only by narrow constricted necks, and 
in these are found the otoliths, or ear-stoness which 
are suspended over the parts to which the strands 
of the ear-nerve are most largely distributed. These 
ear-stones are no longer fragmentary particles, as 
in the case of mammals, or soft chalk, as in the 
internal ears of frogs, but dense, hard, pearly bodies, 
one of which is of large size, and is represented in 
the engraving with its concave streaked side to-, 
wards the observer, this side being upward when in 
its natural position. 

In illustration of what has been said concerning 
the nd\‘Bntege of causing the 6oand‘'wa'i'es to be 
reverberated in air, a peculiar connection between 
the labyrinth and the internally situated air-bladder 
of some fish ought to be mentioned. In the carp, 
each ear-sac sends a passage to a central cavity in 
the base of the skull, and this has two bags at its 
binder end, all filled with fluid, as the cavity of the 
ear is, and from these a chain of three bones runs 
to the bladder. In the little fish called the loach, 
which is one of the first captives obtained by the 
searcher of the little pools left by the retreating 
tide, the air-bladder seems to be retained solely to 
minister to the ear ; and in the herring the bladder 
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, itself sends processes to be applied to otberpro- 
cesses sent to meet them from the vestibule. 

In the other great division of fish— distinguished 
" from those just mentioned by the general character 
of the skeletoDf •which is not bony, but grisly— from 
tfie fact tliat elastic cartilage is not so resonant a 
' body, andv not so good a conductor of sound, as 
bone, other appliances ai'e given to bring the ear 
into closer relation to the external water, whence the 
sounds come. The whole labyrinth is closely sut- 
' rounded by gristle, and in sharks a canal runs to 
the top of the head, where it is closed by the skin. 
In the ray a canal runs from the union of the two 
semi'Circular canals to a similar orifice. Both of 
these canals are of course filled, not with air, biit 
' with fluid, that of the shark beii^ filled with what 
^ is called perilymph, or external fluid, and that of the ' 
ray with endolympb, or internal fluid. 

So much has been conjectured, and so little is 
really known, about ,tlie organ of hearing in the 
Invcrtebmta, that it is scarcely ad'vdsable to enter 
upon the subject in a publication like this. The 
great diversity of sounds produced by insects— some 
of which, like the cicada (which makes the Italian 
coppices ring perpetually with its loud grating cry), 
have very elaborate contrivances for the production 
. of noises— makes it almost certain that this large 
order of the jointed animals have the sense of hear' 
ing. On the other hand, the almost universal 
muteness of the mollusca might have led us to sup- 
, pose that the organ of bearing would be wanting 
' to them. Yet, strange to say, while the ears of the 
cuttle-fish and the slug have been satisfactorily 
detected, the organ of hearing in insects is still 
• almost nnknown. The outennse, or jointed append- 
ages of t)ie head, have been usually looked upon as 
the seat of the sense of hearing, but whether it be 
in the basal joint or the terminal one is a matter 
' of dispute ; and in one instance It was supposed to 
have been found in the hip joint of the front pair 
of legs— a singular position, it must he confessed. 
In the lobster or the crayfish it is otherwise ; we 
know what are the requisites of an efficient organ 
of Clearing— hard bodies suspended threads in a 

sac containing liquid, and capable of stiildng Mpoa 
a nerve filament ; this sac must directly or indirectly 
communicate with the outer world ; it may be open, 
as it is in the lobster, or it may be closed, as in 
ourselves, by a tympanic membrane. Such an 
oigan is to be seen in the basal joint of the smaller 
antennse of a lobster or a crayfish. 

It will be seen that much remains to be made 
out about the ear, and the subject is extremely 
- difficult to study. Indeed, some of the most per- 
plexing problems of the comparative anatomist 
seem to be associated with the ear. One of the 


problems may thus be propounded “What struc- 
tures in the .fish are the representatives of the 
ossicles of the tympanum called the ham moy 
(viallettt) and anvil (inciis) in the mammaU To 
this question various answers have been given, and 
the subject is still one which requires much further 
study. 

The temporal bones— which in man lodge the 
internal and support the external ears, and, besides 
these functions, close in the brain-case at the sides, 
send out strong buttresses forward to strengtlien 
the bones of the faoe,and others to sling the throat 
bones upon, and also give attachment to the lower 
jaw— are the most difficult bones in the body to 
describe and remember. Many vessels and nerves 
enter them by numerous holes, and these subdivide 
and find their way out in such strange ways that 
many a poor medical student has trembled when, 
in an examination, a temporal bone has been placed 
in his band. 

in.-THE OEGAN OF SMELL 

In the preceding aiticles on the organs of siglit 
and hearing it was remarked that while the sensa- 
tions excited through their agency were so different, 
the external causes which operated on the eye and 
ear respectivdy were not dissimilar. Rapid vibra- 
tions, propagated by bodies themselves in violent 
but otherwise unnoticed vibration, are conveyed 
through intervening media for great, and, in the 
case of light, unlimited distances, by waves which 
are capable of indicating the direction fiom whicli 
they proceed. These vibrations, therefore, can in- 
form the mind concerning objects far removed from 
its instrument, the body, with an accuracy which 
makes us scorn the idea that we can be deceived in 
that which our eyes have seen and our ears heard. 
Through these avenues the human mind extends 
itself, till it touches, and by the aid of reason may 
be said to grasp, the universe ; and the highest 
powers of the mind are employed in interpreting 
messages brought to us by light and sound. 

In marked contrast to these are the remaining 
senses of which we have to write— namely, those 
of smell, taste, and touch. These senses are excited 
by material particles applied directly to those parts 
of the body which can take note of their peculiar 
qualities, and hence they are far less necessarily 
connected with mental operations. Their uses 
have more relation to our animal than to our in- 
tellectual life, and the appetites which arise from a 
desire to grati^ these senses have always beeii 
considered to be less refined and more sensual than 
those which jiertain to the senses of sight and 
hearing. It is true that a spurious delicacy and 
refinement of the sense of smell have caused the 
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wealthier classes in times of high civilisation to 
delight in costly and rare essences and scents j but 
'the extensive use of these has been the characteristac 
of eHeminate races, and of times when civilisation, 
in its highest sense, had began to sneoumb to 


properly defined — that is, excluding the sensation 
of heat and of resistance— has to do with solids. 
The sense of taste has to do with liquids only, ns 
nothibg is sapid which is not liquid or capable of' 
l^ing dissolved. The sense of smell occupies itself 
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into ear-s'ic ui the basal jomt. 


luxury. When Rome boasted of her costly perfnines, 
she had almost ceased from the prouder boast of 
being mistress of the world *, and the more manly 
tone of modern and western society has decided 
between Hotspur and the fop to the prejudice of 
the latter. 

Matter or material substances exist in titree 
forms— the solid, liquid, and gaseous ; and almost 
all substances can be made to assume each of these 
forms. Thus ice may be transformed into water 
and into steam. When the particles of matter hang 
together so tightly and rigidly that they will not 
move over one another without the application of 
force, they form, a solid. 111160. the particles bax^ 
together so loosely that they will move ovw and 
round each other with the slightest force, so that 
they can scarcely he said to hang together at all, 
the substance is called a liquid. When the particles 
not only do not hang together, but exert a force 
to fly oif from one another, the snbstance they form 
is called a gas. The sense of touch, strictly and 


with gases ; for these alone can gain access to the 
organ, or cause the sensation of smell. Lest the 
reader should suppose this statement opposed to 
the testimony of bis experience, &om the well-known 
hict that solids, such as cedar-wood, camphor, and 
musk, excite the sensation of smell, while ordinal}- 
scents are preserved and carried about in a liquid 
form, it must be explained that these substances 
contain volatile essential principles which on fiec 
exposure to the ait are slowly given off in a state 
of vapoui. Some solids give off particles of theii 
substance ina state of vapour without first becoming 
liquid, as is ordinarily the case. Thus snow, w-lucli 
coats the earth in winter, will diminish daily, eveu 
though the air is frosty, and ther^ is no melting 
process going on. In other cases, as in cedar-woodj 
oils naturally volatile seem to be long entangled in 
thejsolid matter, and but slowly rendered to the 
air \ but their odoriferous power is so great that 
very small portions of tbempioduce strong perfumes 
This is sometimes truly wonderful. Dr. Carpenter 



1IINEML0GY. 


'states that a ^ram of musk may bo freely exposed 
to the air for ten years, daring which time it per- 
fumes the whole surrounding air; yet, when iveighed, 
there is no perceptible loss observed. Mattm 
' which exhale odorous emanations are detected at a 
great distance, from the tendency of gases to pass 
through and diffuse themselves equally thioughout 
all other gases. Thus, though there be but a very 
small escape of coal-gas in one part of the room, it 
soon announces itself to the nose in every corner of 
the apartment. This is a faculty peculiar to gases, 
and produces many interesting results, which, how- 
over, cannot now be dwelt upon. 


MINERALOGY.-III. 

{Connnv<d/i9iKj). 221.] 

CRtaTilihOGRAPHY(«Ha'ji««0-TIIE CLASSinCATIOK 
OP lirNEIlALS. 

The Seseagonalytpicm, being that in which water 
(H2O), quartz (SiOj), oalcite (CaCOj), liicmatite 
(FejOj)' corundum (AljOj), graphite (C), apatite, 
cinnabar (HgS), emerald, and tourmaline crystallise, 
is ob^dously one of great practical impoitance, and 
is also Interesting geometrically and veij* varied in 
its forms. Its axes make equal, but not right, 
angles with one another, and all the parameter are 
■ equal. Iceland spar, tlie purest form of calclte 
(CaCOa), readily cleaves to the form known os a 
o’liomhohcdron or rJiomlf, which gives the alteinative 
name “ rhombohedral” to the system. This form is 
bounded by six equal faces, each of which has its 



Fig 20. 

BHOMBOttcoftos WITH Mo«* Ruomboucoho'? with Faces 
puologicaC Axis > or|lu|^. 

opposite sides or edges equal, but not all four edges 
equal The rhombohedron has thus two opposite 
solid angles geometrically similar, in that they ore 
each formed by the meeting of three similar edges, 
or edges formed by planes making the same angle 
with one another-^; and, moreover, the three edges 
meeting in one of these two solid angles are pjuallol 
,to those meeting in 'the other. This form has only 
.three planes of symmetry, one passing through each 
.of these three pairs of parallel edges, so that the 
three planes intersect at angles of d0° in the Kne 
joining the two similar solid angles. This line is 
the morphological and optic axis of the system 
(Kg. 20). ^ ^ 

Theform|lllj in this system consists of two 
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parallel faces’ truncating the two 'similar solid 
angles of the ihombohedion. We can obtain these 
faces by cleavage in calcite. , In emerald and apa- 
tite, and sometimes in other minerals, we have 
these two faces naturally devebped as the ends 
of a six-sided prism ; and if we look tlirough any 
transparent crystal of this system in a direction 
perpendicular to these two faces (parallel that is, 
to the optic axis), objects are not doubled, there is 
no double refraction, such as there is in any other 
direction. This one direction, or axis, of single re* 
ff^ction, may even he detected in the clear balls of 
rock-crystal or limpid quartz that are turned by the 
Japanese; for such turning in no 
way alters the molecular constitu- 
tion of the mineral upon which its 
action upon light depends. Quartz 
commonly occurs in six - sided 
prisms terminated by six-faced 
l)yramids (Fig. 21) ; but these are 
probably hemihedral combinations, 
since it may be observed thiat the 
lustre of alternate faces of the prism is seldom the 
same. 

Calcite crj'stalJises in an enormous variety of 
forms, including mlenohcdra, or forms bounded by 
twelve scalene triangles meeting in two pyramids 
or solid angles, six in each. There are also in the 
system a twelve-sided prism and three-sided jaisms 
and pyramids; whilst snow-crystals present a variety 
of six-rayed star-like forms. In these more hexa- 
gonal forms there are seven planes of symmetry, 
six intersecting in the morphological axis, the line 
passing lengthwise down the centre of the prism 
(joining, that is, the faces of {l 1 1} ), at angles of 
30®, and the seventh' perpendicular to them all 
Oparallel, that is, to the faces of f 1 1 1 }, or to the 
” base” of a hexagonal prism). Sections cut parallel 
tothb last plane win ’give us concentric rings of 
colour and a symmetrical cross, when examined 
in the polariscopc, os do slices of pyramidal 
crystals ; but such sections will in this case be 
generally six-, three-, or twelve-sided, instead of four- 
or eight-sided. Crystals in the Hexagonal system, 
like those in the Pyramidal, conduct heat as well as 
light {it a different rate in the direction of the 
Diwpholo^cal axis from that at which it travels in 
.any other direction, and in the same way expand 
unequally. 

In the Cubic system, we find in every respect the 
highest degree of symmetry. The three axes are 
all at light angles .to one another, and the para- 
iheters are all equal There are nine planes of 
symmetry and no optic axis or double refraction, 
light and heat beii^ conducted equally in all 
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directions, and the system is therefore termed— as 
vre saw in a previous lesson— isotropic. 

The form {lOOj of this system is the cube, a 
common form in rock-salt (NaCl), flaor (CaF^, and 
pyrite (FeSn). The form 1 1 J Ks^tresvlareda- 
bedron, boundedhy eight equilateral triangles, repre- 
Mented by diamond and magnetite (FejOJ. Its 
hemibedral form, as we have seen, k ^lll|,istihe 
tetrahedron. Tbefonn|l lOjisther^orniiodud^nt- 
bcdron, enclosed by twelve rhombs, as in many gar- 
nets. Anotherdodecahedron, enclosed bypentagons, 
often occars in pyrite, either simply or combined 
with the cube. Another twelve-faced form is the 
tnalds-tetrahedron, enclosed by twelve triangular 
faces, grouped, a^ it were, in four low, three-sided 
pyramidsontbesidesofateti'abedron. lioccors com- 
bined with the cube in boracite, and is the hemihedtal 
form of the which consists of twenty- 

four trapezoid kces, and occurs in the mineral aatd- 
cime. Other twenty-four-faced forms, or ieotitei/ra- 





Fib. 23 .— and ConanrATioKB o? the Cobe ako tbe 

UsoULiK OCTAREDKOr. C and d, COXStKATiONS* OF THE 

Cube aed the Buombic DonrcAitGoRoK. 
h, Face of cute, o, Face of octBliedroii. rft, Ftce of 
rliomboliedmii. 

hedra, are the ietrakU-bexahedron, or four-&iced 
cub^ resembling a four-sided pyramid on each of tbe 
faces of a cube, and the iri^ia-oetahedron, resem- 
bling a three-faced pyramid on each face of an 
octahedron. ' This latter form occurs in the diamond^ 
as does^so'the hexaJ{iS‘OCta1iedron\ A I Z j-J afotty- 
cight-faced form, which may be considered either as 
a low pyramid of six triangularfaces on tbe rides of 
an octahedron, or as an eight-faced one on those of 
a cube (Fig. 23). ' 

Besides two or more forms of a system occurring 
in a combination (Fig. 22), we sometimes And what 



Fig. 23.— HBXAKIB'OCTAHEDBOB. 


ate termed trein’CrydaU or macUg, A twin-crystnl 
is a crystal which appears as if cut in half along 
a particular plane, one half being turned round 
through two right angles (ISO*). Selenite, which 
commonly crystallises in flat rhomboid .crystals 
with bevelled sides, 
combinations of three 
fonns of the oblique 
system, also commonly • 
occurs in arrowhead- 
shaped txrius of this I 
fonn(Fig.24). Though 
the term macleis often 
used as synonymous 
with twin-crystal, it is 
more strictly applic- 
able to cases in which 
two or more similar 
crystals appear to be mutually intersecting in a 
constant or ^mmetrical manner. One of tbe most 
striking instances of this is the mineral staurolite, a 
silicate of aluminium and iron, crystaUisiug in the 
prismatic system (Fig. 26). Re-entering angles, or 
angles the apices ^ which point towards the crys- 
tal, are particidarly characteristic of twin-crystals 
and maoles. 

These two lessons aill give a sufficient ^impse 
of the somewhat diffi- 
cult study of crystal- 
lography to enable 
the student to follow 
the following, or any 
ordinary, lessons in 
mineralogy but his 
study will be much 
facilitated by the use, 
or still better, tbe prepaiaiion, of tnodels of the 
crystalline forms. These may conveniently be 
cut out of large raw potatoes or soft wood, jlore 
elaborate models, with coloured wires to .show 
the axes, may be constructed with 
thin sheet • glass and gummed ' 
paper ; but perhaps the best me- 
thod is that of mounting on card-^ 
board and then cutting out and 
gumming together the plane pro- 
jections of all the faces of ■ a form, Fi6.;S5.— 3 [ aclu 
which are known as nets. 

Though we cannot as yet explain its exact nature, 
there is, as we have already suggested, a'connection 
between chemical composition and crystalline form. 
Most anhydrous sulphates, for instance, crystallise 
in the prismatic system, baryte, the sulphate of 
barium (BaSO.i) nnd celestiue, that of strontium 
(SrSO^) occurring in forms diSeringbut very slightly 
intheirangles.' Apatite, the phosphate and chloride 



Fig.' 24 .— Abbowheau-sfapfp 
Twin or Seleviie. 
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of lime (SCagPiOg + CaClg), pyromorphitc, thcphos^ 
pbale and chloride of lead (SPbgPgOe + PbCl?), and 
inimetite, the arseniate and chloride of that metal 
(SPbaAsjOg + PbClo), similarly all crystallise in 
nearly identic^ fonns belonging to the hexagonal 
system. This is termed isomoi'jfhsm (Greek Jeos, 
isSs, eqnal ; (iopipi^, mSrpkc, form), and may be 
stated as a law, that substances of an<al^ous 
chemical constitution, whose moleoules, that is, are 
supposed by chemists to be built up of simDarly 
grouped atomx'?, crystallise in nearly identical forms. 
Chemical elements or radicals, whicli are thus capa- ' 
hie of replacing one anoUier in a mineral without 
aitccting ^its general form, are sometimes termed 
vicarwiis substances. Tims, fluorine may replace 
the chlorine in the three minerals last named: 
snlplmr and selenium; arsenic and antimony; 
cobalt, iron, and nickel ; calcium monoxide (CaO) 
and magnesium monoxide (MgO) ; the monoxides of 
iron, manganese, and zinc; the sesquioxides'of iron 
‘ (FejjOj), manganese (llCgOg), chromium ■ 
and aluminium (AlgOg) ; phosphoric, arsenic, and 
^vanadic acids in similar salts; sulphuric and 
chromic acids each form a group of vicarious or 
mutually replaceable substances. ■ 

IVe liave already referred to several instances of 
the converse fact that, not only are most mineral 
substances known both in a crystalline and a non* 
crystalline form (the latter commonly assumed on 
more rapid cooling or precipitation), but many 
substances are c<apable of assuming two or mmo 
distinct sets of crystalline forms— forms, that is', 
often belonging to distinct crystalline systems. 
This is termed poh/morpUm (Greek iroXur, p6lm, 
many ; fiop^% mSrjthS, form). Sulphur, forinstance, 
crystallising naturally in prismatic octahedra, when 
fused cools into needles belonging to tlie Oblique 
system, and is thus dimorpltie. So, too, carlran 
crystallises in the Cubic system as diamond and in 
the Hexagonal as graphite ; whilst oaloium'CarbmiatG 
(CaCOg) crystallises in the Hexagonal system fxt 
calcite when precipitated from a cold soluticm, and 
in the Prismatic system as aragonite when preci- 
pitated from a boiling solution. Titanium-dicoide 
(TiOg) is irimrphic, crystallising in tlrree sets of 
forms— Prismatic as brookite, and Pyramidal as 
rutile and anntasc. 

Some specimens of crystals are rather misleading 
in that they present a form belonging to some 
chemical compound, some mineral speCies, other 
than their own. Such specimens are termed 
morphs (Greek il^evSor, deceit), and are due 

either to the encrustation, alteration, or replacement 
of the original mineral. Encrustotion-pseudomorphs, 
or epimorplis (Greek M, Spi-, upon) as they are 
sometimes called, are merely crusts of one mineral 


surrounding either the crystals of another species or 
the hollows from which such ciystals have been 
di^lvcd away. Quartz often in this way encrusts 
\ calcite, fiuor, or baryte. 

Alteiation-pseudomorphs are due either l;o the 
1 ms of a chemical constituent (katogmie), as in the 
reduction of cuprite (copper-oxide, CuO) to copper, 
or augite to steatite ; to the gain of a constituent 
(aMgenic)y as in the conversion of cuprite into 
malachite (CiiCOg 4 - CnHgOjj) by tlie addition of 
c^boiudioxide and water, or of galena (lead-snl- 
phitc, PbS) into anglesite (the sulphate, PbSO^) ; 
or to an exchange of constituents, as when galena 
replaces pyromorphitc, the phosphoric acid and 
chlorine of the original substance being exchanged 
for sulphur. 

In replacement-pseudomorphs one substance has 
been entirely removed and the cavities left by its 
crystals tilled with a second substance, which is 
said to be pscudomorplioiis after the firsk Thus, 
our valuable deposits of hmmatite (FejOg) at Ulver- 
ston are pseudomorphous after calcite (CaCOg). 
Such pseudomorphs wUl commonly have blunted 
angles. The facts oipsevdomorphitm are instructive 
as to the origin of many species of minerals from 
the decomposition of others. Fossils may be con- 
sidered in many 'cases as mineral pseudomorphs 
after organic matter. 

. The most satisfactory method of classifying the 
many different kinds or species of minerals that 
exist, 60 as to bring togetlier isomorphous groups 
and su^st much as to their origin and the relation 
of their form to their composition, is one based 
primarily on chemical composition, and giving more 
prominence to what chemists term the acid consti- 
tuents of compounds than to their bases. 

Dealing only with the more important of the 
many hundreds of species that have been described, 
but which ore in many cases merely scientific 
curiosities, we shall distribute them into five main 
groups or divisions, viz. 

1. Native elements. 

2. Compounds of metals with sulphur, arsenic, 
antimony, etc., or, briefly, sulphides and arsenides, 
mostly binary compounds with sublimating diads. 
{See lessons on Chemistry.) 

3. Compounds of metals with chlorine, fluorine, 
etc., or, briefly, chlorides, binary compounds with 
the halogen monads. 

4. Oxides, compounds of metals with oxygen, in 
some cases hydrous. 

6. 0.tygen*sa]ts, compounds of metals with oxy- 
gen, in which the metal replaces the hydrogen of 
an acid, also sometimes hydrous. 

The first division is subdivided into the metallic 
tdasB of elements and the non-metallic class; wliilst 
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the fifth, by far the largest, division includes seven 
classes carbonates; (ii.) silicates ; (iii.) tung- 
states, eta ; (iv.) sulphates and chromates ; (v,) 
borates ; (vi.) nitrates ; and (vii.) phosphates, ar- 
seniates, etc. 

This classifiaition is rirtually that published by 
Gustav Rose in 1852, and adopted in the arrangenjcnt 
of the magnificent collection of the British Museum 
in the Natural History Museum m Cromwell Road, 
Sonti) Kensington. 

Before proceeding to speah of the various groups 
and species, it may be usefnl to point out that, 
thor^h exceptions are numerous and often difficult 
of explanation, native metals, binary salts of the 
halogens (chlorides, etc.), and protoxides mostly 
crystallise in the Cubic system ; dioxides, often in 
the Pyramidal ; eesquioxides, phosphates, arseniates, 
vanadiates, etc., in the Hexagonal ; carbonates, in 
the Hexagonal or Prismatic; and anhydrous sal> 
phates,seleniates, chromates, etc., in the Prismatic. 
When a compound is dimorphous, one form seems 
generally to belong to the Prismatic system. 


SPANISH. — VII. 

(ConCiiUKd/ronji. SiS.] 

CONJUflATlOKS OF REGULAR VERBS 
It has been already mentioned that there are in 
Spanish three conjugations : the first comprehend- 
ing verbs whoso infinitive ends in .-at ; the se<»nd, 
those ending in -cr ; and the third, those ending 
in-ff. 

Every verb consists of two parts—the reot and 
the ierviinatitm, or the m'b’reot and tbe veri’ 
ending. The' verb-root consists of those lettera 
which are not changed by infiection ; as am- in am- 
or, am-e, am-dha, am-i, <un-are. Those letters 
which may be changed by inflection, to ^ow tbe 
different moods, tenses, peisohs, and numbers, con- 
stitute the verb-endings. Thus, in the preceding 
examples, the letters, -dr, -o, -aba, -e, -aa-b, are the 
mb-endings. 

The following is a tabular view of tbe verb-end- 
ings of all the conjugations. The figures 1, 2, 3, 
denote the first, second, and third conjngatioDS re- 
spectively 

Cbiijifff, , Jfi/Jn. UTootf. PrtU Part Cmnitf. 

1. -dr -ddo -.Indo 

3. -ir -ido -idndo 

a -ir -Ido -Idndo 

INDICATIVE MOOD. 

PK8«nf. 

'SlKCOLAR. , PLURAU 

IPer. 2 Per. 3P<r, Iftr 2 Per. SPr- 
I. ■*> -Jis -.I -ainos -ais . 

i -o'- .cs -■} ' -emos -iib -en 

S. .0 , -ca -c •'linos -Is -eu 


Imptr/ccl. 

SIKCVLAR. rLURAl. 

L .aba -dbas -aba -.'.b.Miios -.\bnii> -dban ' 

2. -ia -m -u -fomos -iais . -ian 

3. -ia -ifts -la -iamos -falb -ian 

Per/fet Definift. 

1. .« -dste -6' '-.dmos -d&teis -arm 

2. -1 -fstc -io -imiw -fetcif. -ienm 

S. >1 -isto -io .linos -isteis '.idron . 

Fust Fvl'itt. 

L <ire -ards -ard -arento^ -areis -anin - 

2. >ere -erds -era -eremoB -etdis ..eidn 

8. -ire ‘iris -ira -iidmos -lidlb -irdn ' 

IMPBRATIYB MOOD. 

1. -« .a -0 -emoH -ail -eii 

2. '-a ' -e -a -3mo4 .dil mn 

3. -a -e -a ‘ -dmos -iil -an 


.PUBJUHCTIVE MOOdI 
Presenf. 


IPm 

2Prr. 

3PW. 

IPcr. 

^ Per. 

3 Per 

.e 

-es 


-dmos 

-dis 

-410 

•a 

-na 

•a 

-aim>» 

■ais 

■an 


>a« 

-a 

•iinoa 

-.ti» 

•an 



Inperfta. 



--ara 

-dma 

-am 

-amnioe - 

^rois 

-ann 

•aria 

^riaa 

•am 

-ar/atnos 

'•ariaia 

•arian 

•die 

-ASOV 

-dee 

.•{iaenins 

a8ei« 

-Asen 

-idn 

ouroB 

•iera 

-idmniDB 

-idnis 

-Edron 

-eria 

•criaa 

-eria 

-eriaoioa 

-eriaib 

* -eiian 

-leae 

-idiies 

-idse 

-leiemos 

-tdaeia 

-lesen 

-idm 

' -idma 

-idm 

•idmmob 

-idrais 

•idniii 

-m'a 

•iiias 

-Iria 

-in'amoa 

-tiiois 

-Irian 

•febe 

-idsea 

-idU 

-idsemos 

-idseiB 

-ieseu 



Pint Fuiurr. . 



.dre 

•area 

4re 

-dKmo9 

•ireis 

-.dren 

•iere 

•. -idles 


•idrenioe 

•idreiR 

•leren 


-idrea 

-idle 

-idremos 

•idrei* 

-idten 


CHANGES IN THE VEBB-EKDIKG. 


A change takes place in the firstletterof the verb- 
ending in the gerund, in tbe 'third^ person singnlar 
and plnral of tbe perfect definite in tbe indicative, 
and in all the persons of th'e first and third forms 
of the imperfect snbjunctive, and in the first future 
of tbe same mood, in the second or third conjuga- 
tion, when the ^'crb-root ends is s, or n. Tliis 


change is merely the substitution of y for i .* as, 
ca-ir, ca-y6nio, ca-yo, cft-ycw», co-yers, ca-y^se, 
eta; cre-ir, cre-yindo, crc-y6, cre-yiron, cre-yerei 
ore-yeree, etc. ; argii-ir, argxi-yindo, argti-yo, etc. 

If the lost letter of a verb-root be a silent v, the 
change In the verb-ending does not take place ; as, 
gtersegit-ir, persign-i6ndo, etc., and not persigv^ 
yendo. 

CHANGES, IN THE VERB-BOOT. 

In order that the last letter of the verb-root may. 
xetain in all tenses tbe same sound which it has 


in the infinitive, a change of letters is sometimes 
required. This change can only take place when 
^he >’erb-root ends in e, g, gti, or qu. 

In such cases there is changed, in the Jirst con- 
— 


eof tlie verb-root into 2H before e of tlie >-erb-endi[i^;as, 
nr, rdi}K4. , ' • 

IT of tbe verb-root into, pit beforci e of.tbbj verb-enillng aa, 
pdp-oi;, prya-et. 
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In conjugation'-^ 

t of tlie Terb*root into s Jjeforeoor o; ns, t«c«c*er, 

' rfK2-0. ‘ . , 

g iatoj bcforo a ot o; as, eontxrg-Cry coiiviTj-a, convirj-o. 

In tbe tliirfl coT^ugation — 

' cof tiic verb-root into sbeforoo ore; ns, tni-efr, w»s>ns, 
««r.o. 

jFof the verb-root intoj before n ore; as, UMp'w’, 4Nj-n, 

, ti »j-o. 

into { 7 before {? ora; as, consc{ric-(r, consi^-QX, ron$fff- 0 . 

- {luiutoebcforoftOT o; ns, rieifiiQii-fr, Mint-at, tltllne-a. 
The reason for these changes will at once be per* 
ceived'by the student on Ilia referring to what we 
have said on the “ Sound of the Consonants ” : thus 
0 is sounded like h before a or u, and like th bef<»rc 
eor i; while git before e or i has the sound of it. 
If, then, In conjugating io-cdr (in the present tense 
of the subjunctive mood, for example), we retain 
the 0 in tbo verb-root, the pronunciation Would be 
altered from the sound of It to that of tltp thus, 
fo-CfiT, pronounced to~kdi\ and io-cc^ pronounced 
^ 46^t1tag. But by changing o into tju the hard soimd 
of e is retained thus, io-gue, pronounced io-Jtay. 
And so before a or o, ,by changing c, g, g% and git 
of the verb-root of the second and third conjugations 
mtoc,j,g, and c respectively; and g of the first 
conjugation into'^u before c of the verb-ending. 

The compound tenses are always formed by tlic 
different persons of the verb haher and the past 
participle of the ^’erb to bo conjugated. The com- 
pound tenses are the past infinitive, the gerund 
of the pa-st, the perfect indefinite, the first plu- 
perfect, the second pluperfect, and second future of 
the indicative; the perfect indefinite, plupc^ect, 
and second future of the subjunctive. If the student 
has committed to memory the simple tenses of the 
verb hah^ he is able to conjugate the compound 
tenses of any verb in Spanish. 

Paeawgit or the Three Conjugations. 

In tlicse model verbs of the three conjugnti(n& 
the persons of every tense are to be accented on 
the syllable next to the last, except where the 
marked accent is placed over some other syllable. 

. IKPraiaiVE MOOD. 

nR8T<k>.VJVGAT20:C. SECOND CONJCnAT?ON. THmD CONJUQAnON. 

• Present. 

Aiuar, /oloin, Com6r, to eat. Yivir, tolire. 

‘ ‘ • PoBf. • . 

Hnbtir ntoado, to Hob^ ooraido, to Hab6r vivido, to 
- hare hrttl have eaten. ■ have lived. 

Present' Gerund. 

Amando, tovfii^. , Comiciido, Aitinj;, ' Viviendo, living, 

' ’ Past' Genmil. 

‘ Hablendo ainada, 'Habtoudo ' comido, Habiendo vtvido, 
Aavhijf loved. having ettitn. having Hwrf. 

' Pdfit Pdriicijrfe. ^ 

^rtiado) Jowi. ‘ ' Comido; edt^. __ 'Vlvldo; lived. 


INDICATIVE MOOD. 

riBST CONJUOATIOK. 


Present, 

Slag. Amo, I Im. 

' Ainns. 

Amo. 

V. Aina. 

Ph<r. Amamob. 

AmAis. 

Amati. 

VV. aniau. 

. Imjierficl. 

Sing. Amaba, I ms 
; Aniahae, 

Amaba. ‘ , 

V. ainaba. 

PlUT. AniAbnmns. 
Amabats. 

Ansabau. 

VV. amabar. 

, ' Perfeet Definite. 

Sing. Amc, J totvd. 
Amastc. 

Am6. 

V. amo. 

J^ur. Ainamos. 

AmAstois. 

Amaron. 

W. amdron. 

Fint Pwtwre. 

Aiimie, 1 shall or 
tore. 

Amanis. 

AmanL 

V. AinBTa. 

Pbtr. Amarcinos. 

AmarAto. 

Arnaian. 

W. amaraii. 


Perfect Indefinite. 

Sing, anutdo, I hare loved. 
Hasainodo. , 

Ha atnodo. 

V. lia (unado. 

Plnr. Hemos amado, 

Habcis amado. 

Han amado. 

VV. ban amado. 

First PlnpeTfeet. 

Sing. Habia amado, / had 
Habfas amado, [tored. 
Habm amado. 

V. habia amado. 

Plur. Hab'amos amado. 
Habiais amado. 

Habian ainado. 

VV. babian amado, 
Second PJ«;jer/ect. 

Sing. Hubo amado, I had 
Hubiste amado. [toaed. 
Hubo atnado. 

V. liiibo amado. 

Knr. Hnbiiiios amado. 
HubistesB amado. 
Hiibicnm amado. 

VV. bubieron anmdo. 
Second Fviurt. 

Sing. HabrA amado, / shall 
have loved 
Habr.'is ainado, 

Habra amado. 

V. habra amado, 

Plur. HabremoB amado. 

Habrdto amado. 

Habrnn amado. 

W. liabrun amado. 


SECOND CONJUGATION. 


PrejeHf. 

SIm;. Como, I cn(. 

Comes. 

Come. 

V. come. 

Wiir. Coniemos. 

ComAiB. 

. Comon. 

VV. comen. 

ImperfieU 

Sing. Comia, IiKisea(ci({ 7 . 
, Comias. 

Comia. , 

V. coima. 

Plnr. Comiamos, 

Comiafs. 

Comian. 
y^'. comian. 

Perfea Definite. 
Sing. Coini, I ate. 

CtomtBtc. 

Oomid. 

V. coniid. 

Phir. Comimos, 

ComiBtois. 

Comicron. 

VV, comicron. 

Putnre. 

SiH^ Comere, I eat. 
Camerna. 

COmcrii. 

V. comcja. 

JCtor. Comwemob. 
Comoreis. i 
Comenin. 

* VV. comeran. 


Perfect IndifinUe. 

Sing. He comido, /hai4e«ton. 

Has comido. 

> Hb comido. 

V. ba comido. 

Plnr. Hemoa comido. 

HobeiB comido. 

Han comido. 

VV. ban comido. 

First Plnperfict 
Sing, Habia comido, I had. 
Habi'as comido. '[eatoa. 
Habia comido. 

V. liabia cotnido.x 
Pliir. Habianios comido. 
Habiais comedo. 

Habian comido. 

VV. habian comido, 

Scwiid Piuj>ei*yfecf. 

Sin( 7 . Hubo comido, I had 
Hublste comido. [eaten. 
Hubo comido 
V. liubo comido 
Plttr, Hubimos comido. 
HubiBtels comido. 
Hubieion comido. 

VV bubiAron comido. 

, Second Future. 

Sing. Habi6 comido, I sftoB, 
have eaten. 

Habras comido. 

Hobrn comido. 

V. liubiA comido. 

Pliir. Ilabremoa comido. 
Habreis comido! 

Habrin comkto. 

VV. liabrsin comido. 



310 


THE >'E\V POPULAE EDUCATOR. 


TIIIRD COKilUGATlOX. 


SlllO. Vivo, / lilf 
VjVCb. 

VIvc. 

V. VIVC. 
Vivlino^. 
Yivi«i. 
Vivpn. 

VV. vivcn. 


Ptr/cct 

He >ln(to, } ftnrc Ktvf. 
lias \ivido. 

Hn vlvldo 
V. ha vivRUX 
PluT. Hemm vivido. 
llnbuls vlndo. 

Hfln MVtdo. 

VV lian vtvido. 


Jmjitr/ict. 

Sing, Yuia, JnttJiM’iuj. 
Vi\(as. 

, Vivia. 

V. vivia. 

Plur Vlvinmo^. 

VlvltiU 
Vivian 
VV. Vivian. 


First Pluperfict. . 
Sin(|, Habia vivido, / had 
Hahfss vivMo. Ifiicrf. 
Hnbia \1\tda. 

V, liabia viindo. 
Hablamos v*ivldtf. 
Habials vivido. 

HftUan vivido. 
y\\ ]iabl.in vindo. 


Perfi-el DfJinUt, 
Sing. Vlvi,/h«d. 
Vivistc 
VivliA 

Y. VlMIt 
/•liii. Yivlmos 
Vji-Jstcis 
Yiviiroii 
W. vMlron. 


Stand Phiperfea. 

Sing. Hubevlvido^/Aodliwd, 
Hobiste vivido. 

Hubo Advido. 

V. hubo Ajvsdo. 

Phir. IIublmo< nWdo. 
Hubisteis vtvfdOb 
. Hnbieron vivido 
VV. hiiWcna vindoi. 


fiij^ /'iihir;. 
Sing. Viviru, / sAoii h'», 
Vivinlh 
VIvIrii 
V. vjyiia 


Plnr Viviremoa. 
Yivmnh 
Yivirtii. 

VV viviwii. 


Future,. 

Sing Hflbr^ vlndo, 7 s&a{{ 
Adw lived. 

Rabrds vivido. 

Habrd vivido. 

Y. tiAbr.! vhiilo. 

Plur. Ilabremos vivido. 
Habrilv nvldo, 

Habran nvido. 

VV. Iwbran vivido. 


IU7ERATIVG MOOD. 


VinST COKJVOATlOtt. 


ffiHjj. Ainc, M mt hit (or mag 

nor#). 

Alim, iniY (hov. 

Ko Ainct. lop# Hm not 
Amo, |#t mm loivCor may 
Ac /iiir}. 

Anie bvt you. 


Plnr. Amenios, Ut »* lore (or 
may itv lot#). 

Aiimd, loro y6{ot you). 
No arnd^, lore you no*. 
Amen, iff #Am iotv (or 
nay lAey loro) 

Aincn W., tore jioit. 


AGCOND COKJCOATIOK, 

6'iity. Oonm, to! me eai (onnay Plnr. .Couminos, toi vs eol (or 
/enO- ffloynymO. 

Come, nd thou. Coined, eat yt (or you). 

Ko conmb, eai i/ioii not. No conmis, en/yov «o<. 
Ooma.lri/innen/ (orfiiay Gnmna, to# tkeoi mt (or 
ht ecf). -nny IJirv mt), * 

Coma V„ col you. Ooninu TV., eo# yev. 

THIRD COKJVOATlOKr 

Slug. Vna.7e/mclirf(orw(ry Pinr. Vnunios, to# vs to'tv(or 
_ I #iw^ may w Im). 


Vivv, IfrelAov. 

No viv.'is, Uiv thou not. 
Yiva,/r/ J»iitlire(or7«ay 
Ar Hw). 

Ylv.i V , /fit yon. 


Vivid, fit* ye (or yov). 
No riiais, tore you ml. 
VivRii, /«# then lire (or 
mov (Aey Itir). 

Yinin VV., Hit yov. 


KEY TO EXERCI8E8. 

Ex. dJ.— 1. I am the Judgo’e son, ^2. Thou art young 3. 
Amlilcli? 4. You are j'oung. 6. Fetor is rohunt. 0. ThK 
book H Mfiry'H. T. Tlicsc finks oro of silver. 8. You are o 
*8paniaitl. ti. You nro Gormans. 10, Wc are Sixinintds. 11, 
You are Englhliwoincn. 12. They an? Englishmen. 13. i 
Rill a Oenunn, 14. Ec is a physician. IS. My lirotliets wore 
)inltci<i, Ink noir they are carpenten. 16. Tliou ivaat. a 
painter. 17. _1 was a lawyer. 18. They were soldiers W. 
IVe were shoemakers. 20. Y’oii weit lonkscllerj.. 21. Sim 
was not a tiennty. 22, -Yi’aa I nob more robust than he? 23. 


Were they Inwycri? 24. Tmi were pnntcre. 25. Man was 
created. 2i5. We were pumehed. 27. Thou wnst iniiiwlicl. 
28 You wera rewarded. 2Ji. You were imnished, SO. Was I 
rewarded? Si. I was young. 32. I have been unfortunate. 
33. Thou hast bcoR reivardod. 34. We Imve been punished, 
35. Y'ou have been faithful. SO. The lawyer Kas been biifor- 
tunate. 87. I have been hapjiy. 38. 3ly sister had been iiti- 
prudent, so. I had been punished. 40. You had been iin. 
jwudent. 41. They shall be rewnnlud. 42. 3Iy brothers will 
be lawyers. 43. Mary will be a beauty. 44. I shall be a 
physician. 43. You will be soldiers. 40. You slwll be re* 
warded. 47. Wmo will be cheap this year. 48. Thcywillnot 
be rewarded acconling to their works. 49 Be good. 50. Bo 
ye pnnctual. 51. Let us be good and ivisc. 52. Let tiie 
female sm’Ants be punished. 53. May you be happy.^ 51, 
Let the' impious be punished. 05. Let the printer' be re* 
warded. SQ. I wish tliat my fi-londs may be goo<i. 57. 1' 
wish that thou inayest be liapp}*. 58. It Is possible tliat tliOu 
moyest not be pour. 59. It is possible that Johit may not be 
luinlsiied. i ' ' 

Ex. Soy Boldodo. 2. Tu cres abogado. 3. Son 
jirenes. 4. Es diligente. 5. Sms negllgentee. 6. Ebpequefia 
y liiida. 7. IT. sou pnidentes. 6. i Soy yo inipnidcnte f 9. 
La cucliare cs do oro. }6, I.ias aelloras son Fiancesas. II. 
Y. es EspaAol. 12. Sols Inglcsas. IS. Somoa Alemancs. 14. 
Boy Ingles. 15. BsGspafioIa. 16. Son rapateros, 17. Pedro 
era pos-idcro. 18. Tu padre era paiiadero, y ahon cs librero. 
19. Eras midico. 20. Enroos znpatcros. ■ 21. Eenfs ahogados. 
22. V. era ju62. 28. Bran impresores, pero ahom son caipiii* 
teros. ,24. ^MiBhannonasiiocranlaii culpablescomoellaf 25. 
To em'genornl. 26 Fui costlgado. 27. Bata carta fueescrita 
para mi modre. 2S. Fuimoa castigados. 20. Fuerou ivremia’* 
doB, SO. Mi madre ha sido desgraeiada., 31. Eos aidb pn>> 
miado. 88. Han sido nelas. .88. Hoaido wtl^do. 84. Elhi 
ha side liermosa. ' 35. YT. han sido pi-emladoB. 36. V, ha 
sido flel. 87. Enbiamos sido Imprudestos. 33. Y. habia sido 
premtndo. 90. Eabials sido casttgodos. 40. 7uan sord soL 
dodo. 41. VV. Reran premiadoL 42. Berds castigado. 43. 
Fedroserd n»s ricoque Juan, poro JDanseidindDOSignoranti' 
qur Pedro. 44. La hnrina neri bnrdta. 45. Nonca serdsjucs. 
48. i L ob criados stran premiadoB? 47. hot biionos Bemn 
premiodOB. 46. Bid fleles. 40. Be 'puhtuoL 50. Sea Juan 
ton flel como Pedro. 51. Sdan W, muy feliccs. 52. Quicro 
quo Jiuu sda premudo. 58. Quiero quo* V. sAi ccomi^ioo. 
54. Muy probable cs que nunca s6ais ricos. 56. Preclso cm 
que futsen puntaolcn. 50. Era preoiBO que no futsemoB iicgli* 
gentes. 57. (Nosorti este librero el tn^orde losdos? 08, 
St yo fliera rico, yo serta ccoodnUco, 08. No oi4o que la 
inadre del jdMIcd liaya jamds sido Undo. CD. { OJald liiibiesc 
yosidofrugaU 61. Quiero aer pnidente.' 62, Elqlieea nial 
iujo no puedo ser bueu pndre. ,03 Frotende no haber sido 
engadodo Cl. Siciidn couio ercs tan imprndcate, jqufen te 
daiddinero? 05. lOJaliihcibiescssidoprudcnte! ' 

Ex. *25,— 1. The Fronchman is in the city. 2. 1 am in Uie 
street. 3. They are contented. 4. You are nngry. 5. He i'* 
busy. 6. TliOQ art in thy honso. 7. The lawyers are in tlic 
hotel. 8, An yon tired? 9. IVe are not tired 10. IHierc 
the hotel? 11. It is here. 18. Wlioro is mj’lint? IS. It ]<• 
upon the table. 14. Is Mr. B. at home? 10. He is at home. 
16. Are you well? * 17. We aro wcil. 18. James is in ihV Held 
10, He wjis ill. 20. I was contented'. 31, We were present. 
22, They were weary. 23. Tliou wast sick. 24. Wore you not 
ijitliBlleld? 25. Were yon thwenmny years? 26. TVore thP3' 
sprroviftil? 27. Were jou a long time with tlic judge? 2S. 
How long liast thou been in England? 29. We liave never 
been In England. SO. I have been very 111. 31, John uill be 
Iq hn house. 32. Ibcy will be with yon presently. 33. Tliou 
wilt be present. 34. I sliall be wilb you soon. 35, Let us be 



COMPARATIVE .ANATOMY. : 


wntentcd.. 3G. May they- be present. 87, Let ..the wnter be 
Yvnnn. 88, It Is possible that may be present. 89. IfJ^n 
should bo ptescat, Mar}’ would be pIcasH. 40.' Oh tint I had 
uot been sick I 

Ex. 26.— 1. Eslamos trlstes. S. ilstais enfadado. 3. Eoti 
ocupodo. 4. El «gua cstd callente. 8. Mi padie estd eti la 
dndQd^. G. El hnpresor sleinpro estd ocnindo. 7. Sicinpie 
cstas ocupado. 8. iUdnde estd cl llbro do Juan? 9. Aqut 
catd. 10. jDdndo cstan mis cucharos, cucldllos, y teiicdotes? 
11. Aqul cstan. 12. ^Como estd Y.? IS. Estoy bueno. 14. 
^Como estd la seftora E.? 15? Rstd buena, IS, ;Como estd 
lasehoritaZ^.f 17. Kocstdmnybiiciia. 18. iEstaV.aiRsadu? 
10. No estoy bansndo. 20. j Estd Pedro cn Madrid f 21. No» 
achor, estd cn Inglntcrrn. 22. El libro estd dobre la ineas. . 23. 
La seilora B.' estaba ocupado. 24. VV. cstaban prcsentc. 2G. 
Estabals presentes. 20. 4N0 cstoba ml padre cn la ctudod? 
'37. £stal»mo3 cn In calle. 28. Estabns con tn amigo, ’ 29. 
Estuve tristc dos ados. 30. jEstuvistcalll? SI. ^tuvoattlf 
82. Nunca ho ostado cn Inglatcrra. 33. Hnbiainos eBLddo mity 
ciiferiRos. .84. Estarc ooupado. 33. Estaremos en nucstroa 
coins. 30. Estnrcls presentes, 37. Pedro estara con nosotros 
luego. 88. Estdd coiitentos. 89. Estd c«iteutn. 40. Es 
posible que Pedro catd en sn cosa, 41, Probable cs quo los 
•abogados estea eansados. 42, ; OjaU V, hubicse estodo pcc< 
acute 1 48. Estando ctifertno el jue2 did su dinero d sue hijos. 

Ex. 27,-1.' Tu cres' solidrbio. 2. Eatas enfiidado. 8. La 
muerte es' terrible. 4. Estamus cn la calle. S. Mt luidrc cs 
muy rico. 0. Ml madre cstil muy triate. 7. £1 plomo cs 
pesado. '-3. La Icehe eata ngtio.' 0, Eoy Alcim. 10. Somoa 
Imprndentes. 11, Eatainos cufcinioa. 12. Ella ea'viitla. 13. 
'Ella estd coRtenta. 14. 311 madre csclega. 10. 3U Idja es cic^ 
delni. 10. Maria cihermdsa. 17. Lucia catd ocuiMida, 18. Juan 
cs bueno. 19. Jimn estd bueno. r 20. Lir oucliatu cs de oro. 
21. LacnclmmesUsobrclamcsa. 23 Lasiuedlasgondeseda. 
23. 'Las mediae estan cn la callc. 24. El llbro cs pnni Maris. 
2S, £1 llbro estd en la fondn. 26. Aqui eetau las medias. 37. 
3Ii madre es onibrndza. 2jS. 3Ii madre o^td enferma. 20. Los 
botonceson do plats. 30.. Estan cscribiendo. 31. £1 azucar 
es dulce,^ 83. Son mibios. 33. Estan tristes. 34. {Dunde 
.estd mi sombrero? 88. Aqntcatd. 

Ex. 28.—1. Have you apples 3. I have apples. 8. Ton 
have chairs. 4. TVcarchot. 5. They are ashamed. 6. Am I 
ashamed? 7. TiiouarcasUmned. 8. Ti'hohare pears? 0. My 
brothers have iron. 10. M’e have forks'. U. Thou ha^ 
knives. 12. W'hataortofsugarliasthcvilLnger? 13. Shelias 
nolmsband. 14, We haven house. 10. Eivc we tables? IG. 
Hast thou candlesticks f 17. The rose luu thorns. 18. You 
liiYC a memoiy. 39. Have you soup? 20. We have success. 
21. Tlie physician had confidence in the Spanish woman. 23. 
She had no lamp. 23. 1 had a rose. 24. They had monej'. 
■25. You hada stocking. 20. You liad silver. 27. Tliouhadsk 
gold.. 28. She had prudence. 29. Had I shoes? 30. Had 
they no tables? 31. He had sugar yesterday.' 32. I had 
buUons yesterday. 33. She had flour jesterday. 34. Y'ouhad 
mdney.' 35.' We had lam [>^ 36. Thou hadst candlesticks. 37. 
They had no looking-glaRses. 33. Hadst Uiou a pen? ' 89. I 
had a house. 40. -Wo had silk stockings 'yesterday. 4L She 
' 1ms had two husbands. 42. They have had many cares. 43. 

I have had no soup. 44. They will have oil. 46. You will 
bo hungry. 40. They W'ill be ashamed. 47. I will have had 
money. 4$, Hare peace with allthe physician's sons. 49. Let 
them liave lioney. 50. May we have looldng'glasses? 5L 
May y’ou have cohfldoncc in him. 52. It is possible that tlmu 
tnayest have oil. 68. I wisli that Slaty may liar’s money. 64. 
It is probable that we may have some merit. 55. I wish tiiat 
you may' bar’s candlesticks; 56. It rvas not strange that L, 
should have money. 67. It rvas necessary that we should not 


lun’S sugar. 68. John should have a fork. 59. Oh'tliat I had 
not had these lamps ! 60. If T have patience 1 shall have 
uttecess. ‘ ' 

' Ex. 29.— 1. Tienen iwras. 2. Tenemos plumos. 3. Ella 
ttene hambre. 4. Tonga scd'. 6. Tengo temor. 0. Tenemos 
frio. 7. Tendis una lampato. 8.^ ^Quien tlene iiueces? 9. 

.Tctt^ eepcioe. 10, jQue cspecie de botonea trene V.? ■\i. 
iTenemos mnrmol? 12. Tengo tres hlJos y dos' hljns. 13. 
Teiidis tres hcimanos. 14. Marfa tiene mueba coniianza en v' 
juez. IS. Tcnininos hambre. 10, VI'. teniais confianxacnmi 
hermano. 17. iTenionios betas? 18. TuvieroQmantecaajei. 
19. Tuvimos calentura ayer. 20. TnWsteis sillrs ayer. 21. Ei 
xapatcro' ha tenido muchp cuidado. 22. He ^tenldo niuclm 
litfiTO. ,23. Has tenido tros hijas. 24. Hemos tenido dos 
bd(». 25. Maria ha tenido calentura. 26. Hahiis' tenido 

. mneho diuero. 2T. TeAdrd un casdelero. 28. Ella tendii un 
teuedor. 20. Tendrfis color. 30. Tendremos sed. 31. Teoed 
paz con todos los hombres. 82. Tenga plumas. 88 Tesgon 
mid. 34. Qtiiero que ml madre tenga hatii^ 35, Probable es 

. que tengan lampans. SO. Quieroqueyotenga mediasdeseda. 
37. Es posible que tengais bnmbre. 38. No era estraflo que 
tuvlcsen peras. 89. No era cstraflo que V. tiiviese aceito. 40. 
Si turdcscs betas, yo tendria npatos. 41. No ereo quo Pedro 
haj'o tenido mautcca. 42. lOJala no hubieran tenido esos 
libros ! 43. 81 mis hijos tuvieran paciencia tendmn suceso. 


COMPARATIVE ANATOMV.-IX. 

■' [Ci>nffnwci/nm.p. 252.J 
INSECTA iepntinved). 

The reader will probably wonder rvhy the wings 
have not been spoken of ns appendages to the body- 
rings. ’ He will ask, if the number of so-called 
appendages is made to determine the number of 
' rings of which the body is composed, why the rvings 
do not. count for limbs rvhereby to determine the 
number of the annuli of the thora^ ? A careful com- 
parison of tliese organs throughout the class, with 
their mode of development, 1ms led naturalists to sup- 
pose that the wings are modiiied gills corresponding 
to the gill covers of crustaceans, and not with the 
limbs of these., Kthis correspondence be genuine, it 
is a curious instance of how the same organ may 
have very different uses in different animals'. Tlie 
skin or integument of insects consists essentially of 
three layers. The outermoBt is a thin transparent 
membrane ; beneath this is the hard homy-coloured 
layer, to the inside of ‘which the live vascular skin 
is fipplied. The wing consists of an extension of 
the outer layer into a long bag, the two hides of 
which are smoothed down and applied to one 
another -so as to form one sheet, while this is 
strengthened and kept in shape by a framework of 
stiff fibres derived from the second layer. Deriva- 
' lives from the blood system and the respiratoiy 
system in some instances enter the fibres, Wt are 
not conveyed into the membranous part of the 
wing, so that the tom udng of ^n insect is never 
repaired. The pattern of the framework of fibres, 
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or nervurcs, ab thej are called, is well wortbj of 
stndj, not only bccaose it is beantifnl and made 
mneh use of in describing and distinguishing 
insects, but on account of its wonderful adaptatiem 
to tbc requirements of tbo wing, furnishing strength 
and resistance where strength and resistance are 
required! The wings are very variously developed. 
Tbefore wings arc the most constant and generally 
the largest, but in some (Strepsiptera) they almost 
disappear* and in another large order (Coleoptera) 
they are converted into hard covers for the hind 
wings, and never employed in ^ght. The hind 
wings, though largely developed in the beetle and 
grasshopper, and quite as large as the fore wings in 
^agon>ilies, are often only adjuncts to tbe fore 
wings, being much smaller than these, and fastened 
to them or dissevered from them as the insect wills. 
There are various and elaborate contrivances by 
which this junction of the hind wings to the fore 
ones is effected in insects. In dies, the hind wings 
aie reduced to little sticks with knobs at the end, 
and why they should be retained at all in this 
form is a puzzle to entomologists. 

The abdomen or hind division of the body is 
elongated, and tapering towards the end. It 
generally consists of nine segments, but the last 
two or three or four are often reduced in siae, 
and applied, not to contain the viscera, but to 
purposes of reprodoction, defence, eta Thus, for 
exahiple, in the bee, the sting consists of two 
modified rings, and the ovipositor of tbe saw-fly is 
of the same nature. The tings of the abdomen are 
not firmly applied to one another along their edges, 
as is the case with the rings of the thorax, but the 
front one overlaps the hind ones, and these can be 
retracted one into the other like the joints of a 
telescope. The muscles running from one ring to 
another, which retract the hinder joints into tliose 
before them, are so elastic, and they orig^ate so 
far forward in the front segment, that the whole 
abdomen may often be at one time twice as long as 
at another. This looseness in the jointing is not 
only found to be very useful to the insect as a means 
to enable it to bend that part of the body, and so 
apply the tail organs as the insect requires, but also 
it allows the internal organs to be distended with- 
out inconvenience ; and in many of the most active 
insects a rhythmical breathing is observed, caused 
by the shortening and elongating of this part <jf 
the body. 

The food-canal of insects is usually not very long 
or very complex. From the mouth a narrow tube 
runs right through to the abdomen, thus interfering 
as lit^e as possible with the play of the muscles of 
that part. "When it has arrived at that division of 
the body, it enlarges into a bulb or crop, which is 


sometimes, as in b^s, an enlargement Ijingin tbO' 
track of the canal, and sometimes a bag or reservoir 
connected with the throat by a narrow duct which 
enters sideways into tbe canal. Below this, or 
(Micupying its place when it is absent, a gizzard is 
often found, whose horny internal longitudinal 
ridges grind the food. Below this is the true 
stomach— a long sac with transverse wrinkles, in > 
the folds of which secreting glands are found. At 
the lower end of this a number of long tubes 
enter. Six of these are seen in the beetle in 
80, and in the bee there arc a large number. 
These long tabes, which lie in the body cavity 
tangled and twisted among the other organs, com- 
mence in blind ends— they are known as the 
Slfaij?iffhian vegsels, and their office is the removal 
of waste nitrogenous matter from the body. Below 
the entrance of these vessels, the alimentary canal ' 
contracts, and has been called the small intestine. 
At the end of this is a valve which prevents nn ' 
entrance of matter from behind. Beyond the 
valve is the large intestine, which sometimes dilates 
into a chamber into which the reproductive pro- 
dacts and the poison from the poison-bag, where It 
exists, empty themselves. The orifice pf exit is 
always at tbe extreme end of the'animal/ It should 
have been mentioned that into the mouth of tlie 
cesophagos two or more salivary glands usually 
empty themselves. These are often more or less* 
attached to tbc sides of the canal, but are some- 
times free. Sometimes tbe liquid secreted.by these- 
ie very pungent and irritating, though why it should 
be so it is difficult to conjecture, unless, by being 
poured into the wound made by the compound' 
lancet, it causes a flow of blood to that part. 
Otherwise, one would have supposed t^at the 
irritation caused would have been equally disturbing 
to tbe drinkiog insect and tbe victim ofdts attack. 

One of the greatest peculiarities -of insects-^ 
though, as we have seen, the apparatus is not 
confined to them — is the iracAeal system. In 
insects tbe necessary process of the aeration of the 
blood is not accomplished through a soft mem- 
branous skin, for this in them is hard and dry 
nor by protrusions of the circulatory system, so as 
to expose the contained blood to the influence of 
the surrounding medium ; nor even by setting apart 
some internal cavity for the process ; but the air is 
- introduced and sent by small dividing 'and sub- 
dividing vessels into every organ of the body, and 
so the function of respration is difiused) through nil 
parts. Tbe entrance of the air to the body is not 
through the mouth, as in vertebrate animals, but 
through a number of oval holes in the sides of the 
body. As a rule, it may be said that there are a 
pair of these to each segment of the body, but they. 
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mbym Mm dway. pre®nt iaoratraepnant. other ajato; can b'e eaamMandet arcicroscope 
Theao ovd lioles are called spiracles, or bimthing without revealing some of these vessels, ^ 
pores. They are well aeon in the illualrationa of It my bo asked, how can these mimto vesseUbe 



Fig. 31.— Hemiptbiu 1, Cicada (am Hoaomnoos 8, Haitr; s, Hvdjiomctba.* DintRA s-4, Asitng CRAmost 
nmru; 5, Euivtalis. LepioomRA t, EveuDu Mt. fifUENOPrEKA;-*; Avathub; 8, As Iciissimss Ftv. 
CoiEOpTERA ;-.9, CiciMom; 10, OEornom. Neosoptbiu^-II, rnnyoASSA. OrthopteiuMS, llAsroRBuoiosA. 



the caterpillar.and cliiysalis of tho privet hawK- 
. moth (Fig. 30), 

’ In the sketch of the trs'ichcal system of a species 
of parasi^ given in the picture ^g. 30), it will be 
seen that each spiracle has a little globular cnla^ 
ment below itj and that canals lead from these to 
jqin a large lateral canal which inns down the ade 
! of the body* uniting with its fellow both before and 
beliind. From certain parts of this similar vessels 
are given off which ran to the more important parts 
, of the body, and there break up into branches. In 
this creature the tracheal system is of the simplest 
kind, bnt in the generality of insects it is vcry'com* 
plex, the two lateral canals sending off. cross- 
hranclics, while from all -parts of the main canals 
branches sprihg, and dividing and Subdividing, 
ran into all the organs, so that no small portkm ^ 

, the viscera, whether taken from the nervous or tthy 


This IS easily done on account of the peculiarity of 
their s^ucture.' Sach tube consists of tsvo thin 
memlntuies,' with a spiral thread lying between 
them. Hie membranes are transparent, and the 
(dosdy edied thread within them looks like the 
wire spring of a bell. The use of these spiral 
threads is manifest. The air tubes must be kept 
in order that respiration may be carried on, 
and yet flie mo^’emcat of the body, or any pessnre, 
is li^e to clbse them. These elastic coils, there* 
fore, amintain the tube, and by thmr resiliency 
open it when it has been closed by pressure. 

The nervous system is quite after the type of all 
ArtieuW^ which we have described elsewhere in 
these lessons. 

• One of ^he most striking and interesting of phe- 
brnnena 'in nature is the transformation at certain 
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stages of the development of insects. Such trans- 
formations are not confined to this class, but they 
were first noted in it, and are better defined and 
studied in insects than in any other class. Most 
animals have a protective epidermis, which, being 
extra-^nscular, is dead or dying. Some ha\ethis 
constantly wearing off, while others retain it for a 
time, and slough it off at one act. Many creatures 
also, during growth, go through considerable change 
in the proportion and stracture of these parts. 
Now in insects, since the wliole form of the animal 
is dependent on tlic e:;:ternnl integument, and the 
whole of this is thrown off together, while at the 
same time, extreme changes have gone on in the 
internal structnre, we have, as a result, periodical 
changes of so radical a character that they are 
called metamorphoses. These changes are, how- 
ever, very different indifferent insects. In oU there 
is a grovring state, in which they eat enormously. 
This state is called the Jarva. Tlien there is a state 
of change, in which the forms of the organs of the 
perfect insect arc being deicloped* e.g^ the wings 
grow, and the body is transformed into a shape 
convenient for flight This is called the pupa state. 
Lastly, there is the perfect state, in which the 
insect never grows or changes, and in wliioh its 
most serious business seems to be the reprodnorion 
of its Icind. In this state It is called tiie imago. 

The main modifications in the method of meta* 
morpbosis consist in the condition of the insect in 
the second or pupa state. In butterflies and flies, 
it luis no mouth nor organs of locomotion, and is 
invested in a coffin-like box, so that its external 
appearance is quite unlike that of the perfect insect. 
In bees and beetles the pupa has already taken on 
the form of the perfect insect, and the limbs ace 
detached from the body, but it is quite quiesoent, 
while in grasshoppers and plant-bugs the three 
states are much alike The only thing which dis- 
tinguishes the different states of these latter from 
one another is the growth of the wings dming 
the pupa state. In lig, 30 the three states of a 
sphinx-moth, called the privet ^hawk-moth, are 
represented. The larva, or caterpillar, is hdlding 
its head aloft after its peculiar manner, from which 
habit it derived the name of sphinx. On the left 
hand there is a representation of two cells, one of 
which contains a wasp larva, wliich is fed in its 
cell by the workers. Another cell contains a puj» 
wasp, which is sealed up to protect it while it no 
longer eats. On the side a perfect insect is repre- 
sented as climbing np the comb. 

We now propose to give some account of the 
classification of insects. 

Entomology, or tire study of insects, has always 
been a favourite branch of natural history. The 


great beauty, both of form and colouring, to be 
found in many of the species of this class has 
always commended it to the attention of all who 
have any bent towards snob studies. Probably the 
hues of the igorgeously tinted butterfly, or the 
elegance and graceful activity of the dragon-fly. 
havne for many a youth been the first incitement to 
the study of living creatures. Resides these, many 
thousands who have no claim to be called Dattinilist‘> 
have found great pleasure in collecting and i^rc- 
serving insects. “A thing of beauty is a joy for 
ever," and whether the external stamp of excellence 
called beauty induces men to examine and ap- 
prelate the other excellences of Nature or not, it 
is good that the great God should receive tlie praise 
of a thousand joyous hearts for this alone. The 
collection and study of insects is pursued with 
greater ease than that of any other class. Found 
everywhere in almost infinite v’ariety, they offer an . 
unlimited field in which every lover of Nature can 
occupy himself. Their size, -ranging as it does 
between a very few inches in length dowm to 
a. remarkable minuteness, enables them to be 
stored, notwitbstanding their great multitnde, in 
a space which is at the conunand of everyone. 
All these facilities for the collection and study of 
insects would, however, be nugatory if it were not 
for the peculiarities of their structure. As we 
have seen already, the great peculiarity and exi 
cellencB of insects is the perfection of the organs 
of Tchtion, as they ore called. By organs of 
relation is meant the organs through which the 
animal acts upon, or is brought into contact with, 
the outer world, such as organs of sense, locomotion, 
and prehension, of attack and defence. Hence 
Nature seems, in the case of insects, to have ex- 
pended her most exquisite workmanship in the 
architectme of their superficies, or the boundaty 
between themselves and the outer W’orld. Ilie 
character, the capabilities, and the efficiencj' of 
insects depend mainly on the framework of their 
external casing. This external casing is' the re- 
sisting and supporting structure upon which all the 
soft parts are built. From this peculiarity of' 
structure it follows that when an insect is dried — 
when the muscles have withered and its nervous, 
nutritive, and reproductive organs have shrivelled 
or decayed— since they ate all internal, not only is 
its beauty left intact, but many of the essential 
features by which its habits and relationships may 
be determined are undestroyed. A class which 
can be studied with any degree of completeness 
withoDt recourse to the difficult process of dissec- 
tion is sure to receive attention. A simple lens, 
or at most a microscope of low power,- directed 
upon the '' exterior of a set specimen,- is quite 
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sufficient to clelcrmino not only its place in nil 
^existing classiflentions, but oven 1o furnish all the 
‘information on which Cic reasons for the adoption 
of the several systems of classifications arc Imsed. 
Nevertheicss, though all that has been !5tated Is 
true, though the museums of Europe contain 
vast collections gathered fi'om all parts of the earth, 
though the class itself is so rich in species that in 
it. if anywhere, wo might hope to find a complete 
aeries wliich would tlirow light on the general 
principles of classification— yet the arrangement 
. of insects into minor groups is by no means placed 
on a satisfactory footing. The external parts of 
insects have been examined with a mimitenoss and 
described with n care whicli strikes the uninitiated 
witli wonder. Not only the shape of all the pbitcs 
composing the rings of tiie body, and the numbet 
and form of the joints of the legs and antennsc, 
liave been made to yield characters for classification, 
but even the number and shape of the joints of the 
appendages of the mouth-organs, and the direction 
and number of tlic nerMircs of the wings, together 
with the shape of tlie “cells” which they circum* 
sepbe, have been impressed into the service of 
taxonomy. Yet naturalists arc far from agreeing in 
the arnmgcincnt of insects into their larger groups. 
Some classifiers place all insects under seven gFoui)s 
or orders, and some arc not contented with less 
than double that number. Concerning the more 
conspicuous and independent insects there seems 
to be a considerable agreement ns to classification, 
aiid these arc comprised under seven orders. The 
additional orders of tliose who make wpro orders 
than seven are made of minute and gciicniUy 
parasitic insects. These, owing to the peculiarity 
of their mctliod of life, constitute what may be 
called aJ/errant grouixs— tliat is, groups which 
depart considerably from the ordinary typical 
forms of insects. This idea of aberrant forms will 
become clearer when we conic to describe the 
several orders. These aberrant gTOui)s of insects 
Iiave been constituted into new ordcre, or included 
under tlie older and better eatablisbod orders of 
the more conspicuous insects, according a.s each 
classifier is more prone to dwell on the differences 
or the resemblances of .animal forms. 

■\Yithout going into the merits of tlic several 
systems, we shall adhere to th.at cla.ssification by 
which all insects arc arranged into seven orders, 
because thi.s system will probably give to the 
reader a* clearer idea of the different groups of 
insects than llie ampler system. Wo have there- 
fore to distribute the aberrant groups among these 
seven orders, but in so doing we sliall call attention 
, to them, so that the reader may not be perplexed 
when he refers to other systems of classification. 


Tlic class lusecta is well defined by the following 
characters. They are animals with well-developed 
jointed limbs, one pair of antennm or head-feelers, 
compound eyes, palpless mandibles, a distinct heid, 
a trisegmented thorax, towliioh are attached three 
pairs of legs, and (normally) two pairs of wings, 
limbless abdomen, and respiration by tracheai. 

The terms used in this classification will be 
understood by those who have read the last lesson. 
The wliolc definition is necessary in order to cut 
off the insects from all tlie neighbouring classes. 
Thus they possess jointed limbs in common with 
centipedes, spiders, and crustaceans, but th^y are 
by tins ebaraoter cut off from the worms. Centi- 
pedes {Mt/rhj}oda) have one pair of anteimai, as 
insects have, but this pccnliarity severs these 
classes from tho spiders, which have no anteuniu, 
and also from the crustaoeans, which have two 
pairs. On the other hand, the absence of limbs 
on the last division of tho body, while it 'is likeuise 
cliaractcristic of the spiders, completely separate^ 
tliem from the mjTiopods and crustaceans. The 
possession of two ptiirs of wings is peculiar to 
insects,- but still this Is not a good distinctive 
clmractcr, liecauso wiugs are not found in all 
insects. 

Insects as thus defined may be divided into the 
following orders, to each of which we affix the 
or^nal definition i— 

1. J/p)nij}tcra> (half«winged).--Insccts with Im- 
perfect metamorphosis, free prothorax, and suctorial 
moutlis, 

2. Dijdcra (two-winged).— Insects with perfect 
metamorphosis, suctorial mouths, membranous 
naked fore wings, and aborted hind wings. 

3. Lppidoptcra (scale-winged). — Insects with 
perfect metamorphosis, suctorial mouth organs, and 
membranous fore and bind wings, covered with 
close-set scales. 

4. Ifpmeiioptcra (membranc-wduged).— Insect.'s 
with perfect metamorphosis, biting jaws, small 
ring-shaped prothorax, firmly fastened by its upper 
p.art to the succeeding segment, and membranous 
fore and hind wings, of which the latter are the 
smallor. 

6. Cotcoptera (sheath-winged). — Insects with 
perfect metamorphosis, biting jaws, free, strongly 
developed, prothorax, and hard horny fore wings 
(elytra). 

6. A’sKropfern (net-vrfngcd). Insects with perfect 
metamorphosis, biting jaws, free prothorax, and 
membranous fore and hind wings. 

.7. OrtJioptera (straight-winged).— Insects with- 
out or 'With imperfect metamorphosis, biting jaws, 

and tho first segment of the thorax united to the 
second. , • 
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EXAJIPI.BS ILLUSTRATING THE VARIOUS USES 
OF THE PREPOSITIONS (eoiiHm«d). 


3)(C IBalcr rctfl nai^ ^(mc'rtla. 

S)cc dlittcr gccifi fnn<m 

€^n>crtc. 

iDirorntnSBAifcn na^ 
iStot. 

Untfonft' fpftV ^ 

3(ugt, tnS eml^fin'bet. - 

Pnft unS tagen na^ ben alien 
JBiAu^en bed Sanbed. 

(ee^iRer.) 
n>ad vec bir Inn SBetb 
get^on', na^ bit !cin SSIetb 
mebet^unwtrb. (S^iRn.J 

@cit. 

€eU bet Slututift fetned SJaterd 
fd)cint n jufctc'bcn ju fetn. 

6r ifl frit einee Se^e fiier. 

@ttt SReu'fi^nigebenftn ijt fein 
fple^ed fle»/fen, 

®Ht grricen liabe i|n ni^t 
gefe'^en. 

flber. 

S}cc SauU flitbt fiber Trinen 
HBflnfdKR. 

S)ad g<$K fiber mtinen 9jcr> 
ftanb'. 

@ie ftnb f^on fiber cin Safir 
^irr. 

®t erfifitt' 5Btief fiber Srief. 

Sic Jpg ben St^Icier fiber bad 
®efi*t'. ' 

Gr tnar fiber bieft Slnttocrt 
gan§ enirfifi^el. 

Gr fiber biefen $imft no^ 
ni^t cntf^ii^bcn. 

Geol'd ISeglei'tcr fi^nielgen bon 
ben SRttiera'Iien SReullcI'* 
lantd, nub fc^cinen fiber ben 
9iet|en ber brr'ttgen Slora 
betgef'fen baben, baf au 6 
ber S?cten, fiber ben (ie 


The father is going- to 
America. 

The knight grasps (after) 
his srv'ord. 

The poor orphans exj for 
bread. 

In Tain I look for an eye 
that feels. 

Let us meet accordtngto 
the ancient customs of 
the land. 

Do ^hat before thee no 
^oman has done, after 
thee no woman will do 
again. 

Since the arrival of Ins 
father be appears to 
be contented. 

He has been here a 
week. 

There has not been sach 
a sterile year within 
the memory of man. 

Since yesterday I hare 
not seen him. 

The sluggard dies over 
his wishes. 

That goes beyond mj 
comx>rehension. 

You hare been here 
already more than a 
year. 

He receives letter upon 
letter. 

She drew the veil over 
her face. 

He was perfectly in- 
dignant at this reply. 

He has not yet decided 
concerning this point. 

Ck)ok's companions are 
silent respecting the 
minerals of Hew Hoi- 
Tand. and appear, 
amidst the charms of 
tlie flora of 'that 


ciiten, bte Sli^c bed JtennerS 
Ktbtt'nlc. (®. 5or0tr.) 


P«f ten ^trbfl in 
ilBettern fiber uiiferm 
^nvbte pe$n. 

11m. 

Um'ftin 'Seben gu retten, fiCT<' 
rc feinrn ffttunb. 

SX>tt Shtlec fe^ten nm ben 
ranten Tifc^. 

Rieger ^nth etnen Jtran} 
sm bod -^aui^L 

5^ ftfinb Ifl'gerlc urn tie 
' Stabt Jtrum'. 

©h tenntn am bte aBttte. 

2QAd man nii^t mn 
®db? 

Gd bTe^t fti^ Sltled um mic^. 

Gr um ^olb jtnei angefnn* 
men. 

liRsn fat i^n um fan R^ermb'* 
fitn (umfein ®(fb) gebcaAt'. 

Gd mup um einm SrR lAngct 

fnn. 

©k Ifimmtrn fleb me^ am' 
ben Jtrug. old um ben Jlrirg. 

' llnler. 

@Mbah» flt^en imtcr 
®affen. ^ 

S>Ad gnnjc Sonb flc^t- untcr 
®nller, 

Gd ifl untei feincr SBfitbe, fo 
jn f anbeln. 

Gi ijt untec einem nnbem 
^fimen ;u und gelem'men. 
hmet untce and, bet biefe' 

' ®<%mo^c5{fe’ 

Gf untec und fein Se^eim* 

uifi. 

' S3l«c. I 

©i* fujeten tiln cec ben 

SHr fttfl^flng {|l uov tec 


country, to have fori 
gotten that the soil 
over which they hur- 
ried was likewise de- 
serving of the scrutiny 
of the philosopher. 

Let the autumn in 
dark storms sweep 
high above out heads. 

In order to save liis life, 

, he betrayed his friend. 

The knights seated them- 
selves about the round 

, liable. 

The victor had a wreath 
around his head. 

The enemy encamped' 
(himself) around the 
dty. 

They run for a wager. 

What. does one not do 
for money 7 

Eveiything turns about 
me. 

He arrived at half-past 
one. 

They have deprived him 
of his property. 

It must be an, inch 
longer. 

They concern themselves 
more about the wine 
than the war. 


The soldiers are under 
arms. 

The whole laud is under 
water; 

is beneath bis dignity 
so to act. 

He came to us under 
.another name. 

Is there no one among 
us \v;ho may avenge 
this outrage ? 

There is no secret among 

* us. " , ' 

Tliey brought him before 
the judge. 

The spring is at ihe 

^ door. ‘ 
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tvif[ midi ni((it ccr tir 
vcttn'flctt. 

^L'r i(^ fciiic 
iiiffr. 

(xr i|l grtiij flujicc fid; m 3««. 

©ft* Sdnlf (ugt tpt 'Mn. 

6r,iP m km 2Si?d;c« au'» 
gdomnicii. 

6r 6at if»t ki'r btn Jlcpf 
gtftjioi'ffn. 

3u. 

(5x Tfifi ju Sftnkt, uiib td? ju 
ffinpcr. 

dc lirgt itKfa )u 

3^ 3{iiicn ]ur Stdt. 

3d; mcditc ktcpn 9}^inH nid;c 
jURi Sifidibat lak:t. 

Gr niinnit mcincii Sit'd jinn 
fOluPcr. 

Jlcmmrii @U incrgta ju nitindii 
PJftUc; <SUfciin(tstk3ft<^c 
mlt i^m i()VtA'«;n. 

SBtt tfttdi jitut 

aJattr. 

Qlclitn Sit kn^ ju mtiiicni 
©TUkrr. 

©tint* Qiauu! ^cugcn mctkcn 

' aiif jum gdm. 

(Curate.) 


I tvill not conceal myself 
from tlicc. 

Before her I have no 
seorcts. 

He is perfectly beside 
himself with rage. 

The ship is lying at 
imclior. 

He arriveti three weeks 
ago. 

He has sliot him in the 
head. 

He travels by land, and 
I by water. 

He is still lying in bed, 

I (will) stand at your 
side (U., to aid). 

I slioiilcl not like to 
have this man as a 
neighbour. 

He takes my coat as a 
jiattcni. 

Come to my father to* 
morrow j you may talk 
tlic matter over with 
him. 

We 'have Abraham to 
our father. 

Pray go to my brother. 

The ^v^tuossc^of thy grief 
will rbc to heaven. 


THE CONMUNCTIONfi. 

Conjunctions arc words used in connecting 
sentences. As, however, there arc rarious kinds 
of connections esristing among sentences, it iias 
been customar}' to classify the conjunctions accord* 
ing to the nature of the connection which they 
are ckuployed to indiccte. Hence we have (among 
other classes) the following 
Cojmhtircs : as, uiik, and ; ««d;, also. 

; as, cRtwckcr, either ; ek<r, or. 
Adrmatim: ns, fl'Occ, but, however; fllfria, but; 
kr^, yet. 

Kegaihes : as, ircktr, neither ; nod;, nor. 

Comjjaratives : as, wic, as; fo, so, thus; aW, than; 
gitiditoic, just as. 

Ci^ndiiionais ! as, tuciin.if; fftlt*. in case that ;'H)('pcn, 
•' ' provided tliatJ ^ 

CdKsaU ! as, krtln, for ; iveib since, because. 
Coiichtsives : ' as, kfttum, thereCord ; hence ; 
■ ' ' ‘ ' therefore. 


ConceisiveS' as, otfi^oii, o6g(ct(|i, kuenn/ al* 

■ though. ^ 

FMs! as,fcap, that; duf bag and kninit, in 
order that ; «m jh, in order to. 

We give below a list of the conjunctions that 
most commonly occur in German, premising only ^ 
that some of the words hei-e set down as conjunc- 
tions are also employed os adverbs ; for it will of 
course be kept in mind that the office performed by 
a word determines its name and character. 


SCrr, but. , 

but. 

SI*, as than, when. 

Slfc, so then, conse- 
quently, 
also, ever. 

Jlofkap, in order that. 

Sit*, until. 

©a, since. 

©a^tr, therefore, hence, 
©ftfetn, in case that, if. 
©af, that, in order that."’ 
©amh, in order that, 
©amin, therefore, on that 
account. 

©tun, for, because, than, 
©tnupdjj, still, nevertlic* 
loss. 

therefore, on that 
account. 

©tpp, tlic, 

©v^, yet, however, still 
before that, ere. 
Gntnitkcr, cither. 
gaW, in case that. . 
ffriglid;, consequently. 
3e—kfPo, the— the. 

3 * 0 ^, yet, nevertheless. 
Siitcm, while, because, 
since. 


consequently. 
9lact)k<m, after that. 

nor, nor yet. 

Sluu, therefore, then. 

9lur, but, only. 

©t, whether, if. 

Otigfeuti, though, although. 
CSfd; 0 H, though, although. 

though, although. 
Obrr, or. 

©fine, without, except. 
O^ngea^itct, notwithstand- 
ing. 

thus, therefore, if. 
©onkwii, but. 
link, and. 

llitgtncttrt. notwithstand- 
ing. 

SBA^ifttb, whilst. 

3B«ll^rciib t{m, whilst. 
aSdlimib bnfi, whilst, than, 
©rttr, neither. 

SBciin, if, as. 

SBcif, because. 

SDcitnglci(|t, although. 

although. 

®lf, as, when. 

SDiovd^I, though. 

JSii?, if. , 
aBof«n, if, in case that. 


IXTEBJBOTIOKS. 

Infcrjeetions, as the name implies, are commonly 
thrown into a sentence, without, however, 6hanging 
either its structure or its signification. They are 
merely the signs of strong or sadden emotion, and 
may be classified according to the mtnre of the 
emotion which they indicate ; some expressingyay, 
some soTfow, some «(fyW«c,'and so on. The Ust 
below contains those only that most commonly 
occur;— ■ 

tUc^’alasI §t!bo! _ -IjoUft' holla! 

ahl , ^^ebft! hothew! .-eurti'! ,quickl 
fSi\ eigh! “ holdj^^' hush! 

hal stqpl , SnbKl.alas! ^ 
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C5! ff' oh! 0! Jpcifa 1 hurrah I ^ui! hoa! quick! 

' iy ! 3u(^^cifn ! hnzzah ! L lo ! 

‘Jlfllhitt! well.^mlheml 

Scfie ' 'WO ! alas ! then ! 

It may he added that other parts of speech, and 
oven whole phrases, are often employed as inter- 
jcctmns, and in parsing are treated as such. 


BRIEF NOTES ON SYNTAX. 

Syntax is that part of grammar which explains 
the relations and offices of words as arranged and 
combined in sentences. 

The essential parts of every sentence are the 
sul^ect, which is that of which something is 
affirmed ; and the predicate, which is that which 
contains the affirmation. 

The subject is either a n6im or that which is 
the representative or equivalent of a noun ; the 
isrettliwA? AtthiU' a JAri* jAma, at a 
conjunction with some other part or parts of 
speech. All the words entering into a sentence 
are to be regarded as mere adjuncts. The follow- 
ing sentences exhibit the subject aud the predicate 
under several varieties of form 

f^ihject. Predicate. 

God exists. 

, Alan is mortal. 

Throwing the atone was his crime. 

In the sentence Oed exists, the verb exists is the 
predicate, affirming as it does the existence of tiie 
Almighty. But in the sentence Jifan is mortal, 
mortality is what is affirmed of man, and the verb 
(/i) is the mere link that connects the sul^ect and 
the predicate together. It is thence called 
copula. 

Sentences are either simple (i.e., contain a single 
assertion or proposition) or compound (i.e., contain 
two or more assertions or propositions). Of the 
various parts of a sentence, whether principal or 
adjunct, we come now to speak more in detail, so 
ns to show the relation, agreement, government, 
and arrangement of words in construction. 

THE AHTICLES. 

The article in German, whether definite 
or indefinite, is generally employed wherever the 
corresponding article would be used in English. 

OBSEiiVATIONS.--This rule is, of course, founded 
upon the presumption that the student is familiar 
with the usage of the English in respect to the 
article. In the spet^fications that follow, therefore, 
he is to look only for the points in which the 
German differs from the usage of our own Language. 

(1) Tile Germans insert the definite article — 


(ff) Before words of alstract or vnirersal sign!- 
iittation, as S)ct ifl ficrblic^, man erenj 
is mortal ; r a j O'ett if! tt^iifcar, gold is dactilc ; 
t ^ S St£<n tfi furj, life is short ; 1 1 e fii^ct jiiin 

virtue leads to happiness, v 
(V) Before tlie names of certain divisions oi 
periods of time, as: — ©cr Srantag, Sunday; krt 
ffilentog, Monday ; rer ScjcmBcr, December; tet Jliijujl, 
August ; tev @ommtc, summer. 

(<;) Before certain names (/eminines') of countries' 
aa : — ©utfei, Turkey ; tie Switzerland ; Hi 

Sftmtirtei, Lombardy. 

(d) Before the names of authors, when used to 
^^note their works, as 3(^i lefe fc c n Scjfing, I am 
vfiading Lessing. 

(<) Before the proper names or titles of persons, 
when used in a way denoting familiarity or in- 
feriority, as:— tie flJljiiie, greet (or remember 
Die to) Mary; fagte tern Ciit^rr, t«s i^n ju.fe^cn 
tell Luther that I wish to see him. Also 
When connected with attributive adjectives, as t — 
®ic Meint 6iJ}>^lt, little Sopljia. 

(f) Before, words (especially proper names, of 
Persons) whose cases ore not made known either 
hjr a change of termination or by the^ presence 
of a preposition, as:— ffifti fitCtn bet fffirjien, the life 
of princes ; tu 5tn« b 1 1 ©rfiantf, the wife of Socrates ; 
Sag tfT the day of (the) vengeance. 

0;) Before the names of ranl», bodies, or systems 
of doctrine, as:— ©aj (pntlflmcnt, ParliBment;''bit 
ffirgirntiig, govenunent; bit monarchy; 

Q^ijtcnt^um, Christianity. Also in such phrases 
a^3n bet ®tnbt,in town; in bee .ffiwjc, at ohnreh;^ 
*le jntificn {Stenfi^cn, mostmen. ^ . 

(A) Before the words (signifying) half and both, 
©it ^nlbe (not intbe bie) 3n^I, half the number; 
tU Adboi (not (fibt bte) Siuber, both the brothers. 

(i) Before words denoting the within which 
certain specified numbers or amounts are confined, 
Wherein in English the indefinite article would be 
^sed, as Smtimal b t c aUw^it, twice a week. 

(A) Before a past participle joined with a noun, 
Which in English precedes the participle, as :— ©«« 
wrinme ffianbief (lit. the lost Paradise), Paradise 
Ijost. 

. (2) ybte, further, that the German differs from 
the English in omitting the definite article — 

(d) Before certain law appellatives, as ;— ScHaghr, 
(tA«)dofendant; Jl{AgR',(^Aa) plaintiff; (Utrcltaiit, (^/la) 
Appellant'; ©itvrilmnr, (the) petitioner. 

(A) Before certain comihon expressions, such as 
3n tefin ©rbiiung, in (the) best order ; iRcrtringtr bitfeS, 
(.the) hearer of this ; and certain adjectives and 
Participles treated as nouns, as: — ISrfltret> (the) 
former; li^tcrer, (the) latter ; Btfogler, (t^e) before- 
Skid (person). ^ 
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(c) Before certain proper names of places, as 
(the) East Indies j S!e)linfctcn, (<Ac) West 
Indies; and before tlio names of tlie cardinal 
points, asr—Ofim. C^A<?) oast; HBcIlcn, (<Ac) west; 
Suren, (ihe) sontli ; Slortcn, (the) north. 

(3) Ki}ic, again, that fiie Germans, in asing 
certain collective terms preceded by adjectives, 
employ tlw indcjiniio article where the English 
would use the definite, as Gin ficrfjnjnfct the 
(lit. a) most learned Senate;, tint Unimfuit, 
the (flw) honourable University. 

(I) In German, also, the imlefinitc article stands 
kfpre (not after, ns in English) the words such, 
\alf thus Gut fotrficc 9Kanu (not felcfjtr tin GUnnn), 
snehtt man ; tiu (not tin UaBt), half 

a year. In questions, direct or indirect, like the 
following, Gintit luie InsgtH SffljMctttt finl tu 
how long a ride has he taken ? it must he noticed 
that the article ’stands hforc luic: thus, Gtntn wit 
Iqngtn ,(a how long), and not, as in English, ho«f 
tong a. 

(5) The German dilTcrs again from the English 
in not using an article at all in the phrases answer- 
ing to the English J rtfew; tt thousand; ahvmdred. 

tue noun. 

A noun or pronoun which is the suljeat of 
a sentence must be in the nominative ease, as:-r 
$ft iDltnfcf- tenft, (Sett IcnfJ, man proposes, God dis- 
poses. 

Obscrvations.— T lic subject or nominative in 
German is seldom omitted, except in the ease of 
the pronouns agreeing with lerbs in llic second 
person (singular and plural) of the impomtive, 
as:— «U« (Ml), read! {«djt ant l3§t) i^, go and 
tell him. 

Jiulc—A noun or pronoun wbicli is iha jfrcdieaie 
of the sentence must be in the nominative case, 

wnr rill fireptr JlSnig, be was a great king; 
titr« RmU i{t gcnjotidt, this boy has become 

a merchant. 

Jiule.^K noun used to limit tiie application of 
another noun signifying a different thing is pnt 
in the genitive, as Snuf Iti evnnr, the course 
of the sun ; tic Grpe^uns ttt Winter, the education of 
the children. 

OBSnnvATtON^.— (3) If. however, the limiiiHg 
noun (unless restricted itself by nn adjective or 
some other qualifying word) signify vieasttre, 
number, ircight, or guaniitg, it is tlien put in the 
same ^case with that which it limits, as : 

SOfiint (not six pounds (of) tea; but 

(with a restriefivo term), Spfunb 3tin#. 

(2) It should be observed that the two noons 
under this rule must be of dl^ercnt significations ; 
for two nouns standing for t^e same thing would be 


in tlm same case, forming an instance of ap^osi- 

Hon. 

(3) The noun in. the genitive— that is, the liwiting 
noun— is commonly said to be governed by the other 
one, 

(4) It seems hardly necessary to observe that 
under this rule come all words which pei'form the 
qffiee of nouns— as pronouns, adjectives used sub- 
stantively, etc. ; thus, X)k ®nnte in the favour 
of the great. 

(5) M^e may say in English, “ he is a friend to, 
or an enemy io, op a nephew to anyone,” where, 
were these phrases put into German, we might ex- 
pect the daiivD to be used. But in such cases the 
German always employs tb© genitive : thus, Gr tfl 
(in 8rinb friiK« ajutetlflUM!, he is an enemy cf bis native 
country. 

(0) iVe say in English, " the month of August,” 
“the city af London,” and the like, where the 
common and the proper name of the same thing 
are connected by tlio preposition of. The Germans 
put the two nouns in opposition: thus, !Dte ©trtt 

(7) So, too, in English we say, “the fifth of 
August,” but in German the mimeral is put in direct 
agreement with the name of the month, os :— ©« 
fanfie Wuflufi, the fifth of August, or August the fifth. 

In place of the genitive, the preposition sen, 
followed by the dative, is in the following instances 
generally used:— 

(a) When succeeded by nouns signifyingquality, 
measure, weight, age, distance, and the like, 

35 -Gin EPIenii sen ©tnnbt, a man of high stand- 
ing ; tin ©itiiff m 3wri ^unbert ffomuii, a ship of two 
hundred tons ; rin tWfinn »on atjitjlg Se^an, a man of 
eighty years ; rint (Jtcife sea bwi 3R(il«n, a journey of 
tlirec miles ; etc. 

(b) When followed by nouns denoting the material 
or substance of which anything is made, as;— Gni 
Sci^tr ren eilbn. a cup of silver (i.e., a silver cup) ; 
roK ll^c um ®plb, a gold watcb ; etc, 

(o) ^Vben follou’cd by nouns whose cases are not 
indicated by the terminations of declension or by 
the presence of the article, as:— Gin Satet urn 
fiinbwR, a father of six children; b« itficisla bon 
Gnglanb, the Queen of England ; bic ©reitjcn urn firanf. 
tri^i, the boundaries of France. 

(<i) When followed by a word indicating tlie 
wfwfc, of which the word preceding expresses but 
a part, as:— Sinw ucii m«ineu Sefflunten. one of my 
acquaintances ; wu Beiten* wliich of the two ? 

iJtrie.— A noun limiting the application of an 
adjective, where in English the relation would l^e 
expressed by such words as of or /ram, is put in 
the genitive, as:— (Etc mciflcn SltrinPe fmb ciiirf Gtfa^cf 
most losses are capable of reparation; bi: Gibe 
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ift vote ter (SIAfe tcs ^(ctn, the earth is fall of the good* 
ness of the Lord. 

Obsebvatioxs. — (1) The adjectives compre- 
hended under this rule are, among others, the 
following:— 

I'rttttfhg, in want, need* OJrirf^nt, used to, in the 
ing. habit. 

Sereu^t, conscious. Jtunktg, having a know- 

3aIiic|, capable, susceptible, ledge, skilled. 

Brc^, glad. Sekig. empty, void. 

Gttna^c, aware. iUJute. tired, weary. 

OicnArdg, waiting, in @4iu(ktg, guilty, indebted. 

pectation. S^nlDoft, partaldng. 

(Henig. sure, certain. aBert^, wortli, worthy. 


(2) After genntr, grno^nt, Ira, mAtr, fan, voU. and 
the accusative is often nsed, as:— Gr imti 
fetnen Siutn getoA^:, he Was aware of (the jiresonce 
of) his brother — i.e., he obser\ed his brother. 

A noun limiting the application of any of 
the ^•erhs following is pnt in the genitive : — 


‘^Ic^tcn, to mind or regard, 
iStkilcfen, to want. 
iBcge^un, to desire. 
Srau^rn, to use. 

Gcntfii^tn, to need. 
GtiHAngeln, to want or be 
without. 

Gnoi^Ren. to mention. 
QJrtrnfrn, to think or 
ponder. 

@entcEcn. to enjoy 
@cTpa^Ttn. to oteerve. 


^AiRR, to wait, 

S.-u^tR, to laugh. 

!|3fi<gtn, to foster. 

^lenrn, to spare. 

€)ioiun, to mock. 
iSnfelilen. to miss or fail 
iSngeffen, to forget. 
(!Bat«it, to guard. 
9B«$in«5nien, to observe. 
SShJttJi. t&maDsge. 
SBarten. to attend to or 
mind. 


0BSEBVATiOKS.~®ek«tf!n, fttgt^icR, trau^tn, <nt6(§itn, 
cUoA^RfR, gcRu^cR, frfl^geR, ff^enrR, veefk^kn, vccgcffcR. wa^u 
nc^men, wn^ien, and ivarttti, take more frequently. In 
common conversation, the acGUsatii'e. pomn, 

and luartch are more commonly construed with anf, 
and and luafttn nuth u5«t, before an 

aceusadre. 


Sule.—^be following; rejieetire verbs* take, in 
addition to the pronouns peculiar to them, a word 
of limitation in the genitive ' — 


annt^men, to engage 
in. 

ttbietKK, to use. 
r !<fltipen, Ito apply 
n Sb^niigen, J to. 

N lemA^ligtn, to take 
possession. 

H to seize. 

• cniAitpccn, to abstain. 
,1 entMoten, to dare, to 
beheld. 


®ic^ fnlBn^tn, to forbear, 
tr entBAheit. to refrain. 

II (Rift^lAgtn, to get rid 
of. 

n (nirmncR. to recollect, 
n (tSAnnen, to pity. 

V nfrcc^cn, to presume. 
. ninnnn.toiemember. 
_ erluBnew, to venture. 

„ crot^rcR, to resist. 

,, to rejoice. 


gftrpftcn, to hope for. 
. tufcnien, to boast. 

„ f^&intn, to be 
ashamed. 

„ fiDtcBeBeit, to be 
bauglity. 


Sii^ untfrfangtn, to under- 
take. 

a rttfc^fR, to be aware. 

. wtBttn, to resist. 

„ Weigcnt, to refuse ; 
etc. etc. 


Obseevatioxs.— T he genitive is in like manner 
put after the following mjfersonah 
Ql gclfifiti mii^, I desire. 

Gt ininnurt 1 pity or Compassionate. 

SI teut I repent or regret. 
fSt Ic^Rt it is worth while. 


SuU , — The following 
a genitive denoting a 
signifying & person : — 
DlnflAgcit, to accuse. ^ 
®tUBc(R, to inform. 
StiAuBcn, to rob. 

to accuse. 


verbs require after them 
thinff and an accusative 

Gntfrtjr., to displace. 
UBctBeBcit, to exempt. 
UBn^eugm, to convince. 
Strli^irrii; to assure; etc. 


OBSEBVATION6.— The Verbs above, when in the 
passire voice, take for their nominative the word 
denoting the person, the genitive of the tJiinff 
remaining the same, as:— St i{t einti ajirBw^tnl 
angeflAgt luorten, be has been accused of a crime. 

JRulc. — Nouns denoting the dme, place, manner, 
httent, or cause of an action, are often put absolutely 
in the genitive, and treated as adverbs, as:— $cl 
SRvrgcnl gt(e oul, In the morning I go out ; man fui^t 
t^nnUtrOrtm, tb^ seek him everywhere; Bm SBiOml, 
fmfffgejks, I am wWing- to go tbet^. 

Obseevatioxs. — This adverbial use of the 
genitive is quite common in German. In order, 
however, to express the particular point, or the 
dvradon of time, the accusative is generally em- 
ployed, or a preposition with its proper case. • 

, ffide.—k noun or pronoun used to represent the 
object in reference to which anioction is done or 
directed is put in the dative, as; — Banff btr, I 
thank {or am thankful to") you ; n iji tern Sote entsatigcn, ‘ 
he has escaped from death. 

pBSBEVATlONS. — (1) The dative is the case cm-- 
ployed to denote the person or tiie thing in relation 
to which the subject of the verb is represented as 
acting. Compared with the accusative, it is the 
case of the remte object, the accusative being the 
case of the immediate object. Thus, in the example. 
^ fd^ritB mraicm Bote rintn Sriff, I Wrote (to) my father 
a letter, the immediate object is a letter; while 
faiher, the person to rehom I wrote, is the remote 
object. The number of verbs thus taking the ac- 
cusative with the dative is quite large. 

(2) On the principle explained in the preceding 
observation may be resolved such cases as the 
f<rfiowiog.^6^ tftff fufc Idb, it cacses me sorrow or 1 
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, am sorry ; cS itjivb inir tm '^et jeii i»e§ irjiin, it will cause pissed ; cS iimugclt mir, it is wanting to mO) or I am 

, ,pain to me’ in the heart (it will ^in me to the wanting; etc. 

■ , , , . - (jj) 'pjig dative is also often used after passive 
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•'(3)”A right regard to the observation made'above verbs, .-is ©on mirb tcc flEcg tflju 6efc(>uj}t, the 
' —namely, -that the dative merely marks tljat person way thereto is guarded by angels ; i^ni toirt grfo^nt, 
or thing in r^erenoc to which an action is per- lit. it is rewarded to him— t.c., he is rewarded. ■ 

.formed— will serve also to explain all such examples 

as these : — SDiien biefrf Ori«f to you (i.o., ^ 

so. far as you are concerned) this sacrifice means BNGUSH UTERATUBE. XI. 

nothing ; bit tie ®ii«m ©twit gtffvff-en, the tears ' [CoutfiHJcci from p. soi.j 

which have flowed in -relation to (/.c., from) your tHB ELIZABETHAN PERIOD: SHAKESPEARE 
dispute ; nur'ti>bt(tc dn bA6 $f(rb, a shot killed a • ' {contiMial). 

horse for me killed my horse). ' THE comedies. 

(4) The rule comprehends all such verbs as the Among his contemporaries there is every reason • 

■ following :—5l{itn)octc«, to answer; to:thank; . to believe that Shakespeare’s comedies were at 
, bicnett, to serve; to threaten; f«^Icn,,tC fall least as highly appreciated as his tragedies, Cer.' 

short ; fiiK^cn, to curse ; folgcn, to follow ; fro^neit, to tainly, a very few years afterwards, Milton con- 
' do homage ; getui^ren, to be due ; gcfottcR, to please ; ridered the plays Of Shakespeare fit entertainment 
gc^&Ktt, to pertain to; ge^on^jen, to obey; gcimgenj'to not for the pensive and serious man, whom he 
satisfy; gmic^ien, to be adequate; gfrid^e«,toresemifie;' depicts in “H Penseroso,” but for the cheerful and 

■ ^elfcn, to help ; etc. - ’ , light-hearted man, who is portrayed in “ L'AUegro.” 

(6) This iTile also comprehends all reflective verbs It in the latter mood that he would hear 
that govern the dative, as m'af c mir hintn filitd nn, ” Sweetest Slmkcspeare, Fancy’s child, 

nj£M;cni(^ I claim to mysrif no title which * WaibleWs native wood-notes wild.” 

, I have not. As also all impersonals requiring the The comedies of Shakespeare naturally divide 
dative, as: — mir, it pleases me, or I am themselves into several classes, though of course 
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any sucli division must be a mere approximation to 
the truth. The first and most numerous class 
includes a series of plays wliich are rather comedies 
of incident than of character. The scene of these 
plays is almost always laid in foreign countries, 
and thus the effect of commonplaceness on the one 
hand, and the reproach of improbability on the 
other, is avoided. They show little study of cha- 
racter, and little or nothing of that effort to work 
out the deeper problems of human natuie, or deal 
with the subtler enigmas of life, which is so dis- 
tinctively the characteristic of another class of 
Shakespeare’s plays. Even the plot of these plays 
has not always much more probability than the 
characters have of individuality. Their charm is 
rather in the incidents of the voyage than in the 
end to whioh it leads or the characters of the 
travellers. Variety of incident, a perpetual succes- 
sion of pleasurable pictures, dialogue whose fresh- 
ness never fails, poetical beauty of lan^aj^e, an 
incessant sparkle of wit, and unflag^ng pow'ers of 
humour— these are the chief sources of pleasure in 
the plays of which we are now speaking. They- 
belong for the most part to the earlier period of 
Shakespeare's career; and though they differ much 
both in kind and degree of merit, they will be 
found to be generally distinguished by the cbarac- 
terUtics, both positive and negative, of which we 
have spoken from others of Shakespeare's pdays. 
To this classbelongXovs'sZaicxr'sXost, Tito Gentle- 
menof Verona, The all written cer- 

tainly before 1598 ; Mvcli Ado about Nothing (1538), 
published in 1600; Tmlfth Night, acted not more 
than two yeais later ; and the Taming of the Shrew, 
of which the actual date cannot be established, 
and AlPt Well that Endt Well 

Higher in their aim are those comedies in which 
the interest of the play centres not more upon the 
story embodied in it, or the poetical or humorous 
incidents to which it gives rise, than upon the study 
either of characters - conspicuous and strongly 
marked in ihemsdves, or of characters ordinary in 
themsdves but developed by the force of circum- 
stances into something of exceptional interest. 
To this class may most properly be referred the 
Merchant of Venice, an early play, certainly in 
existence before 1598 ; As Ton lAhe It, written not 
later than 1600 ; and Measure for Meamre, a pfiny 
probably of somewhat later date, perhaps 1603. 

The ^Edsimmer Night's Dream stands alone in 
some respects, not only among the plays of Shake- 
speare, but among all plays. Perhaps no play ever 
written gives more delight to every reader. The 
wonderful contrast between the airy delicacy of 
the fairy world and the coarseness of the human 
world with which it is brought into contact ; the 


htnciful incidents, such as the misplaced affection 
of the Paity Queen, whioh in a mortal would liavo 
been repulsive, but in the pygmy queen has all the 
charm of grotesqueness and incongruity ; the free 
play which the poet has given to a teeming imagina- 
tion and a graceful &ncy, and the nnequallcd 
beauty and music of its language, combine to give 
to this play a charm quite x^oculiar. It was an 
curly play, one probable date being 1593-4. 

Not wholly dissimilar in its spiritual actors, 
though very unlike in its general character, is the 
Tm^est. The magic, the supernatural powers and 
agencies in the play ore scarcely less fantastic or 
less original m conception than those of the Mid- 
summer Night's Dream, but they ore under human 
control, and their workings are subordinated to the 
human interests of the play. The Tempest, so far 
as can be traced, must be accepted as one of 
Shakespeare's latest plays. 

Two more ''comedies remain to be noticed. The 
Merrg ef IFlutfAn* is not only one of the most 

humorous— perhaps the most so — of all Shake- 
speare’s comedies, but it is aljo the only one essen- '' 
tially English in character, and which may probably 
he accepted as substantially a picture of English 
life and manners in the poet's own day. This play 
Tras printed in 1602. 

The Winter's Tale is one of those plays whioh 
One hesitates whether to class under the bend 
^ther of tragedy or comedy, tbougb for want of a 
better title it must be called by the latter name. 

It is one of the most serious as wdl as one of the 
most beautiful of Shake^are's comedies. Ai far 
us can be ascertained, it appears to be among the 
lutast of his works (1610-11). 

BIBTOBICAL PLAYB. 

The historical plays are ten in number. They 
are founded on the most striking portions of 
English history, and the most suitable for dramatio 
treatment, during a period commencing with the 
ueign of King John and ending with that of Heniy 
Vni. ; but the special historical story wifcli whicli 
the greater number of them deal is that which 
includes the various phases of the contest between 
the rival houses of York and Lancaster. These 
liistoricnl plays might, many of them, be properly^ 
classed under the head of tragedies. Some of 
them, especially the wonderful play of Setirg T", - 
it might be dilBcult to class either as a tragedy or 
u comedy. Sut they are properly treated as a dass 
Uffflrt from either, because the interest they excite 
and the emotions to which they are addressed are in 
luany respects peculiar. Shakespeare, no doubt, was 
too goodan artist not to select those predse scenes 
from history which enabled him to present the 
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most perfect drama wpoH the stage, and he unques- 
r tionably <Ud not liesitate to sacrifice histoiioal 
I accuracy to dramatic effect n-nd bring events close 
together which, in fact, though connected as cause 
and cSect, were sepoiated by long intervals of 
time. But, after making all possible allon'anoe for 
diis, and for the marvellous skill with which Shake- 
^ spcare has handled bis materials, it nevertheless 
remains true that the historical plays interest us, 
not merely as plays, or merely as similar plays 
founded upon like scenes in the history of some 
foreign nation could do : they attract us as scenes 
from the youth of our own nation, they appeal to 
our spirit of natioziality,iOur emotion of patriotism. 
And this must have been so to a far greater extent 
in Shakespeare’s own day, when books were scarce, 
when the scenes presented upon the stage were less 
remote from men’s own experience, and when the 
habit of learning, and especially of learning his- 
torical and religious truth, through the medium of 
dramatic representations had not yet died out. 

The earliest in the order of liistory of Sbake- 
speare’splays of this class is ErngJohn. The story 
of this reign, and especially the contest between 
England and the Papacy, affording as they did so 
^ much to stimulate the national spirit, and so much 
that bore upon the religious controversies of 
the Elizabethan age, had more than once been 
chosen by dramatic writers. Thus we have already 
seen that Bishop Bale wrote upon this story soon 
after the commencement of Elizabeth’s reign. And 
Shakespeare himsolf was unquestionably much in- 
debted in this play to an earlier drama upon the 
same subject which is still extant. But though 
this is so, there is hardly any of the historical 
plays which more distinctly bears evidence through- 
out of the genius of Shakespeare. The management 
of the plot, the drawing of the characters, the in- 
tensely pathetic interest of the story of Prince 
Arthur, and the beauty of the language, all are 
essentially Shakespeare’s, ahd combine to place 
Kir^John in the first rank among the historical 
plays. It is among tlie earlier of Shakespeare’s 
plays, as we know from its being mentioned by 
Meres in 1598, 

IRioliarA II. takes the second place in Shake- 
speare’s historical gallery. It is founded upon the 
' story of the latter part of the reign of the unfor- 
tunate king whose name it bears— his decline and 
fall. That story was in itself so essentially dramario 
in its character, the sequence of events, the chain 
of cause and effect— vice and folly and arrogance 
working out their own punishment— were so clear, 
that Shakespeare, tliough he has not scrupled to 
alter the details of history when his art required it, 
^ has donei so in this play far less than in most. 


This, too, stands among the very first in merit of 
the historical plays. The condubt of the stoiy is 
supremely skilful, and the character of Richaid II. 
—weak, passionate, insolent in prosperity, despond- 
ent in adversity, yet with fitful flashes of Kngly 
dignity, showing us the higher nature which had 
once suppressed by leading the rising of the com- 
mons, and making a character wliich would other- 
wise have been contemptible an object always of 
respectful pity— is one of the most perfect portraits 
that even Shakespeare ever painted. The exact 
date of this play cannot be determined, but it is 
probably about 1594. 

The story of the great historic drama of the con- 
tests between York and Lancaster is resumed in 
the two plays upon the reign of Henry W. The 
main story of the first part of Henry IV. is that of 
the rebellion of the Percys and the battle of Shrews- 
bury ; that of the second part treats of the close of 
the king’s reign. And so much of the play as deals 
with such events— the lives and deeds of kings and 
nobles, especially the picture of the cates and 
burdens of royalty in the person of the king— is 
masterly. But the peculiar charm of these plays 
li^ in the contrast perpetually occurring between 
the life of the Court and the business of the State 
on the one hand, and the wild Bohemian life of 
Prince Hal and his dissolute companions on the 
other. The inimitable character of Palstaff would 
by itself be enough to immortalise these plays. 
The first part of Henry IV. was printed in 1598, 
the second not till 1600. But there are strong 
reasons for believing that the latter was inexistence 
some considerable time before it was printed. 

Henry V. takes up the thread of the story of the 
houses of York and Lancaster at the period of the 
great glory of the Bed Bose, as well as of the 
English nation, The subject is the reign of 
Henry Y., the battle of Agincourt, and the conquest 
of France. The plot of the play has little of 
dramatic completeness about it : it is almost more 
a series of scenes of national triumph than a con- 
nected narrative. And, probably with a clear con- 
sciousness of this fact, Shakespeare has here alone 
introduced between the acts a chorus, or short 
spoken narrative, connecting what has gone before 
with what is to follow. But what above all supplies 
riie jfiace of unity of action in this most remarkable 
play is the unity of sentiment which peivades it— 
the almost passionate spirit of patriotism and 
national pride which breathes in every line of it, 
and to which everything is subordinated. This 
play probably belongs to about the same period as 
tlie preceding two ; it was first printed, though in 
avery imperfect form, in 1600. 

The plays on the events of the next reign and the 
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'S\’ars of the Eoses~the first, scconci, and third 
parts of lIcnTtj 77.— hare been ahvaj-s attribnted 
to Shakespeare, and, ever since tlie first folio edition 
of 1623, abvars printed among his works; and for 
this reason wo can hardly doabt that Shakespeare 
Imd some share in the production of tlie plays as ' 
they now stanti, bat how large must remain tm- 
certain. The veiy most tlmt can be said for them 
IS that Shakespeare adapted and made some alt^> 
tions in older x>layB npon the same snbjccts ; and 
they have no claim to take rank with those which 
liavc gone before them. 

Riehard III. contains passages of equal merit 
with any in Shakc'^peare’s plays. But, as a whole, 
it can scarcely be placed on the same level with 
his greatest historical plays. It is not improbable 
that it was amon" the earliest of his works. It 
was certainly printed in 1597. 

ijfeary r/77., partly written by Flctcha, con- 
cludes the scries of the histories, It was probably 
the latest written pby of its class, and was first 
printed in the folio of 1623. 

TRAGEDIES. 

The tragedies of Shakespeare, including in the 
number a few* of which the antboiship remains a 
matter of some doubt, are thirteen in number. 
The earliest among them, as far as can be ascer- 
tained, and one of the earliest, probably, of Shake- 
speare’s plays, is TUm Andfvniffus, which was pro* 
bably published as early as 1588 or 1390 ; but, though 
always attiibnted to Shakespeare, its mithorsbip is 
very doubtful. This was followed by Romeo <t7id 
Juliet in 1591 or 1590-7, which is one of the most 
beautiful and a£ecting, and one of the most pro- 
foundly tragic of plays, differing from the later and 
grander tragedies of the poet much in the same 
way that tlie class of comedies which includes most 
of the earlier ones does from At Tou lAke It and 
Measure for Measure : it has not the same profound 
analysis of character ; the passion with wliich it 
deals is but the one passion of love. The sorrows 
'of the lovers interest us, not tbeir characters. 
Their fate moves us to pity, but it excites neither 
awe nor horror. 

Troilvs oTid G'cesida is founded on a well-known 
story supposed to have occurred daring the si^ 
of Troy, which had often before been used ^ 
poets, and notably by Chaucer. But Shakespeare's 
treatment of the story and his conception of 
the characters ace essentially original. There is 
scarcely any one of his play's in which the cha- 
racters stand out from the canras more clearly 
or with more thoroughly marked individuality. 
The date of this play cannot be fixed, but it is 
certainly not later than 1609. 


The three tragedies founded upon events in the 
liistory of Rome, Coriolanns, Julius Ccesar, and 
Afiion]/ and Ckopttira, are, no doubt, afl late plays. 
Few of Shakespeare’s plays have acquired a more 
general popularity then these, cspeci.'Uly Julius 
Cs&ar. In them Shakespeare has followed for the 
most part the translations of classical authorities 
within his reach with the same fidelity with which, in 
his histories, he followed Holinshed and the other 
chroniclers, but without ever losing his own origin- 
ality of treatment or sacrificing the llfc-likeness of 
the characters. • , 

The tragedy of Pericles, Prince of Tyre, was 
ascribed to Shakespeare by Meres ns early as 1598, 
and it is diiScult, therefore, to deny that he took some. 
■part at least in modifying or improving it. But tbo 
character and style of the play support the view 
which most readers would wish to adopt, that 
Shakespeare was not its author. 

Thnon of is a masterly study of character, 
and a most powerful play upon the well-known story 
of the prodigal turned misanthrope. Cymhelxnc 
is founded on a story borrowed from that source 
* to which Shakespeare wai fond of turning— the , 
early legendary history of Celtic Britain. Both of 
these were probably late plays. - ^ 

It remains only to mention the four greatest of 
Shakespeare’s tragedies, the .four which stand out 
from among his plays as he himself does among 
the dramatists. Samlet, Othello, Kiny Lear, and 
MacUth are incomparobly the greatest works of 
their kind in the English language. They all- 
beloDg to the period 'of the fullest maturity of 
Shakespeare's powers. Samlet, in its first 'form, 
was printed in 1603 ; Othello can 1^ traced to about ' 
the same date ; Umg Lear to some five years later ; 
and Macheth belongs to the same period. Different 
as their subjects are— the mental ccfnfiict of the 
Danish prince, the jealousy and crime of the brave 
Moor, the mongs and madness of the .aged king, 
tire blind ambition of the Scottish usurper— they 
are alike in the power that they display, the skill 
to depict e^'ery phase of passion, to detect and 
follow every conflict or doubt wWoh can torment 
the bumtin soul. They are alike in truth to nature, 
in artistic judgment, ''in mastery over all* the 
' elements of pity, of horror, of fear, in boundless 
fertility of imagination, and in the iiTesistible spell 
uWch they exercise over e\'ery mind. We have 
not space in these pages to criticise or examine 
them. We can only impress upon our readers that, 
more than any other of the works we, have had 
occasion to mention in the course of these lessons, 
they must be read and re-read, 'diligently and 
patiently studied, by every genuine student and 
lov'cr of English literature. 
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OOMMEBCIAL CORRESPOND- ' 

’ ENCE.™ VI. 

[CioKfinucd fm\ p. 2C3.] 

JRENOn, GESMAj;, AND ENQUBH.' 

31.— Letter on Payment op Accounts for 
. Another, etc. 

, Lyons, 1899. 

M. Armand, jun., Paris. 

. Sir,— In reply to your esteemed favour of the 5th 
insfc., I beg to state tlmt I have paid the accounts 
as desired, and debit you as follows : — 

Ist. According to the ouclosod re- 
ceipt of Ch. Aurigny of our town fr. 328 25 c/ 
2nd. Made good Messrs James 
Barker & Go., Amiens, in account 

current 1,311 40 „ 

, 3td. Cash forwarded per dhigonco ^ 
to M. Martin le Tourneur, Fe- 
camp . . . fr. 195 85 c. ^ 

Packing and Postage „ 1 65 „ „ 197 GO „ 

value the 8th FcbiTiary. Total fr. 1,837 15 c. 

r hare* most willingly undertaken the slight 
troublo which those payments Iiavc occasioned ; you 
need not therefore make j’ourseif.at all uneasy on 
that, account. I execute your commissions with 
pleasure, and shall bo delighted if a lucrative com- 
mcrcinl speculation should offer itself in our town. 
You may rest assured that your interest will always 
meet my most scrupulous care. 

Referringyou to our enclosed price-cnrrent, I beg 
you to oteerve that our business in laco is very good 
this winter, our imitation Valenciennes and Caen 
Blonde being particularly in demand. It must be 
admitted that the first-mentioned'article is awon- 
derfnl imitation, and can be offered much cheaper 
•than the real. 

Awaiting further communicationsi 
, I have the honour to remain, Sir, 

Yours very truly, 

LtoN Taveu. 

LyonjU^fevner, 

M. Armand fils, 5, Paris. 

^ Monsieur,— En iGponse 5. votre honorfie du 5 
courarj<^« I’avantage de vous faire part que fai 
pn/4 Ip s diflGrentcs sommes que vous m’avez com- 
u'Se* a/et que je vous en dfibite comme suit . 

' 1® Selon le re^u ci-inclus de Cli. 

. Aurigny dc notre ville . . fr. 328 25 c. 

2^ Bonifie t MM. James Barker 
d'Amiens, en compte 
courant . . ' . . . „ 1,311 40 » 

3® Envoys tk M. Martin le Tour- 
neur, Fecamp par la 'diligence 
fr. 196 86 b. 


Pour port et em- 

ballage . . fr. 1 65 c. fr. 197 50 c. 

' Total , . . fr. 1,837 15 c. 

le tout au 8 f fivrier. , 

Je me suis chargG volontiers du petit embarras 
que ces paiements m’ont donnG, et vous ne devez 
pas vous en inquiGter. C’est avec plaisir qub je 
soin de vos commissions et je serai charmb 
qu’une affaire lucrative sur notre place vienne s’offiir 
d vohs. Vous pourrez 6tre assurS que vos int4r§ts 
seront toujours Tobjet de mes soins les plus soru- 
puleux. 

En vous rGfSrant & notre pris courant ci-inclus, je 
vous fais observer que notre dentellerie va parfaite- 
ment hien cet hiver ; oe sont principalement nos 
Valenciennes et nos Blondes de Caen contrefaites 
qui sont en grande vogue; mais il faut avouer 
qu’on sait u mervefile imiter les articles de cette 
catGgorie, et qu’on les livre d beaucoup meilleur 
mardie que les originaux. 

En attendant vos communications ultbrieures, 
J’ai rbonnour d’etre, Monsieur, 

Votre tres-d4vou5, 

LfioN Tavcl. 

g^cin, 9 Scfiruflr, 1899. 

^cn Slrmnnti lunr.. $nri§. 

8u 3tiiel Mi-tcu mx 5 cutv. 

S^ntn tie ^ tic Sicttnuiistn idic folgt ju 

3a|lm 6c)ntlt 

L 9aHt ditficgcntnr Diiittuns vpii 6^ 

5irt . . . . . p. 328'25 

II. .Otvttt Sawic? Slftitct & , 8(uutn«, im 

ContD I^Drrcnt gutgctTiictt . . . h 1,31P40 

in. Qajia \'n (Jilppp n»t fc 

^lirntneur, 8<raRit, gefaittt . p. 195'85 
{podiinj iinb 5Borto . . „ VGG » 197*50 

8 ffcknnr. Siinimn p. 1,837‘15 

tni^f ttc ftcincit. SRu^c, U)d^e thre fia^iuugen 
unterjoaen, unb FBnitfU ©ic ^itcrufcec 
gftnj TU^ig fnn. S^te Ototti mit ffittsjniigcn ttu«, 

ttift wertc mi^ fc^r fmra, wenn tine cinitiigl^c gcftfiiip* 
©petufAtivn in unfetm i|hAt< tArticten piltc. ©ie 
Bnntn btirauf Tet(?tifn, tflji 3?w Sutcajfcn (Icta iimnc gettiiffcR* 
Slufmnifamfeit fttrbeu. 

3ni)«i m^i «uF cmliegenke gittisiijle BejitH Bemcrfc 
ka| ttnfcr i« Sifecn m itcrcm Sinter ft^ gut ifl. 
link ttpeatn anferc Sla^^mnngen iSaicuckittwS «i«) •Sacn 
Slwtc cince perieften Sla^fengc. 3)lAn ittup pigeBen, tflfl 
rec erpece Sclifet clue winirciccfic Slnctatinwng ip nab riel 
Kfligtr «I« bet «tre ^«Pcficn Ifijjt. 

3^«c weitcrcii aJlttt^eiiungcn gcisflrtig geii^nc 


S^Rvef. 
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32-— ACKSOWLEDGMCNT OF BILL OP 
Lading, etc. 

The Ilaguc^ Jxtly 9i7(i, 1898, 
TJessrs. Van Steen, Gniyten & Co., Rotterclani. 

Gentlemen,— We received, vrith your esteemed 
favour o£ the 16th inst., the bill of lading for — 
M k C, 18 bales of Tobacco sliipped per Clara, but 
the bill of exchange of 

Florins 1,280, on Asher k Co., Frankfort, men* 
tioned in your letter as being enclosed, was wanting- 

We hasten to inform you of the fact, so that, if 
it is not a slight inadvertence merely, you may take 
the necessary measures to protect yourselves from 
loss. 

Having nothing further to add to*day, we beg 
leave to sign ourselv'es with respect, 

Gentlemen, your humble servants, 

J. Terekaee k Sons. 

La ffayc, le ^juiUei, 1898 
Hfessrs. Van Steen, Gnijten, k C**, d Rotterdam. » 

Messieurs.— Nous reefimes avec votre honors da 
-16 comant le connnissement pour 18 b^les de Tabac 
M £: C par la Clara, chargees it notre adresse, mais 
la lettre de change dont vous parlez comme y 6tant 
incluse de 

Florins 1,280, sur Asher k C^*^, A Franckfort, ne 
s'y trouvait point. 

Nous nous empressons par cons^uent de vous en 
donner conuaissance, adn que s'll rCj a qu’one petite 
errenr, vous fassiez les demarches n6cessaires pour 
vous garder d’une perte. 

Nous n’avons rien A ajouter aujoutd’hui et sommes, 
Vos hiunbles serviteurs, 

J. Tebenaee & Fils. 

$fia9, 9 3nti, 1898. 
•fjentn 91an Steen, ^ni^ten k Go , (Rottevram. 

3^c ®ce^vte8 vom 16 cur. unS Gninniffemcnt 

iifR SR G, 18 SnAen SniKif pn kGtoa" rccft^ifft, 
ira^rent ker SDec^fet von 

©uAen 1,280 auf Stfl^R & Gc in B'CAnffuct, in 3(e(in 
iBrter nuf^eru^ct. fe^tte. 

SBir f)e«ien mi, ®ic ^tnvon ju hnnilfiicitti^en, kamit @ie 
kle not^igen SDlnsicjctn tnffeit fdnncn urn full ror iBctiuft ju 
f^fi^en, faRe ei nu^t nuc tun cm 93af(|en ^nnketn foRte. 

.C'^ne mc^c fuc ^ente, jci^nen leic nut vprjiigttc^R 
adituns, 

3. Serenatr & 6o^uc. 

33.— Letter announcing Refusal of 
ACCEPTANCE. 

Manchester, July 6th, 1898 
Messrs. Walton Bros., Birmingham. 

Gentlemen,— As you will have seen by our tele- 
gram of tins morning, which we beg to confirm, 


Messre. Da^hwood k Co. have refused the payment 
of their acceptance for 

£500, due to-day, 

stating they had not the necessary funds in con- 
sequence of the non-airival of some remittances 
they eirpected. 

^ey promise, however, to honour your draft in a 
few days. IVe have had a protest made out, and 
shall keep it together with your bill, awaiting your 
instructions whether you wish to have it returned 
or not. 

IVe are, Gentlemen, yours truly, ' 
James Anstruther & Co. 

, Manchester, Ic 6 jvillet, 1898. 
Messleuis Walton Freres, A Birmingham. 

Messieurs, — Comme vous Tanrez appris par notre 
d£p£che tel^gmphique dc ce matin, que nous vous 
confirmons. Messieurs Doshwood k ex’ ont refusd le 
paietnent de lent acceptation de 

£509, payable aujourdlvui, 
disant qu’Ils n’avaient pas les fonds nfioessaires par 
suite de faute d'arriv^e de quelques remises qu’ils 
^tendaient. 

lU promettent cependant de payer votre traite 
sous quelques jours, ^us avons fait faire le prot^t 
que nous garderons avec I’effet en attendant vos 
instructions, si nous devonkvons le retoumer ou non. 

Recevez, Messieurs, nos salutations amlcales, 
James Anstruther & C». 

iPlnni^eAer, 6 Bufi, 1808. 
^mn iSlfllton SSnlkR, Sirniins^nm. 

SBic tcRftngtn unjR Tettgcflinm vrn Built ftiS, wiS 
kem @tt eeft^n Beicn ircRcn, tap 4cmn Saf^noeb k Go. 
tie So^Iung 3^re8 SlcrettS ton 

£500 tcuh fAHig, 

vnwttgcctcn, uiittc tem iBorgtBeu, taB fit in ilotgc ton S(u(< 
BfoBm ctmgcc Slimeficn nu^t tie not^igen OkAn in ^Anten 
^dhtn. 

@ie terffie^R »Brige»l, 3Bre Sratte in tinigen ‘Sagen 
nnpilofcn. SBir etnen {proicfl tcrantapt, unt lorrtcn 
i^n 5 U[.imnien mlt SBrer Gxatic ^iectaltcn, niAfreno Itic ton 
Slinctt {u ^uccn cchwctcn, oB tuic tie $apiete an @t< ^riid> 
fentin fcBcn obw niqii. 

$C(bn(^tuiig!tcn, 

SameS tUnprut^fer & 

34.— Letter about Dishonoured Acceptance. 

jBirminyham, July 7fJi, 1896 
Messrs. Dashwood & Co., Manchester. 

Gentlemen, — We have just been informed, to our 
great surprise, by our banker that you refused the 
jKiyincnt of your acceptance for 

£500, due yesterday, 

you had not the necessary funds to meet it. 
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As the hill was drawn at three months from the 
date of onr invoice, we arc really much astonished 
to hear of your using tlie above pretext, for you 
liad plenty of time to provide the money. 

We hear that you promise to pay in a few days. 

' and therefore allow you till the end of this week ; 
but if at that time the bill is not honoured, we shall 
be under the necessity of putting the matter into 
tlie hands of our solicitor. 

We are, Gentlemen, yours truly, 

’ J. & H. Walton. 

SirmingJiavit k 7jvillcti 1898. 

> Messieurs Dashwood & 4 Manchester. 

Messieurs,— Nous venons d’apprendre ^ notre 
grande surprise par notre banquier, que vous avez 
refuse le paicment dc votre acceptation de 
£500, payable hier, 

cn disant que vous n’aviez pas les fonds u^ccssaires 
pour y foire hoimeur. 

L’eSet €tant tir6 d trois mois de la date de notre 
facture, nous sommes miment trfe-6tonn6s d’ap- 
prendrc que vous ayez donn6 ce pretexte, car voas 
avc* eu tout le temps de vous procurer I’argent. 

Comme Pen nous 6crit que vous ^promettez de 
payer dans quelques jours, nous vous allouerons 
jusqu*^ la dn de la semaino ; mats si il cette ^poque la 
traite n'est pas pay^e, nous scrons dans la n^ccssitfi 
de meitre Tadairc cntrc les mains do notre avoui 
Ncus vous pr^seutons. Messieurs. 

Nos salutations empressfies, ■■ , 

J. Si H. Walton. ' 

7 ZnVi, 1898. 

$etrnt & Go., IDlanc^cfler. 

SBic McAen foeten ]u iinfcccc grogcu tut^ 

imfercn Sanquici tnoon tAS @ie Me dashing 

3^re3 91cce))t6 son 

£500, gfjlnn fnllio, 

\)ertteigfrt 5«5cn, mit tctn ffleniccfcn tap Sic tic uot^gcn 
OcItcT bofur in >&fintcn fatten. 

® A bic SCta»< 3 SUouBtc oom ffiatiiin uufcccc ffadiua gciwjcn 
JOAT, finb irir witfficfi [e$r trflAiijrt liter 5tre Sljrfrfte, wfitvenb 
®ic b«5 gcnflgenb Sett jut Scf(t«flHHg tea ®<lbc8 fatten. 

aOtt ^&ttn, bap @i« wifijM^en in einigen STagen ju ja^len, 
unb tcwilligen bafftc Belt tlS jum Guie biefer folftc 
Ut til bo^in nlt^t cingclofl fein, fo hterbtn nat m 
gcnot^lgt fepen, bte ©fltpe unfeitn tUtt^iWanwah ju fitergeten. 

. Qlt^tungiuoll, 

3. & •$. SBaTton. 

SSr-LT'TTIlB ON B.BPTJSAL OF ACCETTANCE, ETC, 
London, June 30^A, 1898. 
Messrs. BousscI k. Co., Paris. 

Gentlemen, — Confirming our letter of the 26thy 
we herewith beg to inform you that the drawees fj£ 


your remittance forx 

£50 0 0 23/25 June 
have refused acceptance. 

We have therefore had this bill noted, and await 
your instructions by return, stating whether you 
wish the protest extended. 

. We remain, Gentlemen, yours truly, 

' G. tlALLAS & Co. 

Londres, le ZOjuiTt, 1898. 
Messieurs Boussel & 5. Paris. 

Messieurs,— En vous confirmant notre lettre du 
26, nous venons vous informer par la pr^ente que 
les tir4s de votre remise de 

£60 0 0 au 32/25 juin 
ont refas4 1’acceptation. 

Nous avoDS done fait notifier cette traite, et 
attendons \os instructions par retour du counier si 
vous d^sirez la fairc protester ou non. 

Becevez, Messieurs, nos sinceres salutations, 

G. Dallas & 

SDiibati; 30 Suni, 1898. 

^cmn k Qo , S)au3. 

lintcc iScfliUtgiuig inifcit3 Grgtkttcn mi 26 cust. b<nA<ip> 
ric^tigtn h>ic ©ic ^itrmit, bnp tie ®ejogcnra fflimclfe 
von 

£50 bn 22/35 fiinii 
iSncbl Bnwttgcrt (attii. 

©irfiatni ba^n bicftn JiDtirm lAfien, imb tmarlfn 
%^xt luwgc^tTvbni BwSlnKUwww, oti ww 56cotcjt 'sowc^mta ta^cu 
friicn. 

!t>al(a3 & Go. 

36.— Letxbb on Extension of Protest. 

Lendmi, July 8i/i, 1898. 
Messrs. Boussel k Co., Paris. 

Gentlemen, — In accordance witli the instructions 
contained in your favour of yesterday, we have had 
the protest extended on your remittance for 
£50 0 0 payable June 26th, 
and we enclose it herewith, debiting your account 
with 5/6 for cost of same. 

We subjoin an exchange list, and are, 
Gentlemen, 

Yours faithfully, 

G. Dallas k Go. 

Zondo’es, le 8Jiiillet, 1898. 
Messieurs Roussel k 0‘®, ^ Paris. 

Messieurs, —Conform^ment aux instructions con- 
tenues dans votre honorfe dTiier, nous avons fait 
faire le protSt A. votre remise de 

£60 0 0 au 26 juin, 

que nous vous remettons sons ce pli, debitanfc votre 
oompte de 5/6 pour frais. 
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Nous voa‘« adre^ong une lisle de change, et 
Voos snluons, Ulcssicuis, 

Bicn sinc&rcmcnt, 

> G. Dallas & C®. 

SoHCPii, 8 Suit, 1898. 

^rtccu SloMifri Si Co., $att8. 

Siiat UK KKi ma stjiii^ta ntinittn Bn* 

^nirtioncii Itcjicn nic B^e IRmicffe von 
£j 0 act S3 Bunt 

Viottflircn, uno ftnttii B^ncn kt(Kf6e (iitltcscnt, intom nicB^ 
nert^cS Conto imt G/6 Aoflcn bclaflcn 

SBic fiigcn uiifcie Cnrjlifle tci unt jcitfintii, 

^p^ac^tuntilroll. 

d). IDallaS A Co. 

37.— Letteb ok SusPEKsiOK OF Payment. 

ZoiidoH, Jamary 6th, 1899. 
Messrs. Carlton & Co., ^lanchcstcr. 

Gentlemen, — Referring to our letter of yesterday, 
we beg to inform you that the creditors of Messrs. 
Chappie & Co. could not come to an understanding 
at the meeting which took place this morning, and 
that consequently the latter ha\o been compelled 
to suspend payment 

■\Vq therefore beg of you to send us by return of 
post the necessary documents stating your chdms, 
so that we may get them registered at once. 

We are, Gentlemen, yours truly, 

Henry Dampieb & Co. 

Zondrea, k 6 janvkr, 1899. 
Messieurs Carlton k C‘<-. a Manchester. 

Messieuis,— Envousrdf^raut il notre lettre dliier, 
nous a>ons I’asantagc de vous informer que les 
cr6anciers dc 3Icssieurs Chappie k C>^> n’ont pu 
arrirer ^ un arrangement d la reunion qui a eu lieu 
ce matin, et que cons6quemment ces messieurs ont 
4t6 obhg^s de suspendre leurs paiements. 

Nous A ous prions done de nous envoycr par rctoor 
du courrier les documents n^cessnires constatant 
votre cr&ince, ahn de les faire enregistrer de suite. 

Agr^ez, Messieurs, nos salutations empress^es, 
Heney Dampieb & C*®. 

Spnton, 6 BnTtuar, 1899. 
$trrcn Uarhon & (Sc., SRaiidicfltr. 

Mil sBejiignal^mc an unfer cr^cOentd (Scfhigcl akaten trie 
imJ B^inen luitjutfitifen, tap tie (Jictitcrcn ter J&eitcn C&appfe 
k (Sc. Set tec Scute ptittgcFimtencn ffinfcininiluna ftc(i uitSt 
etrigen fcnnlen, unt tnp tiefe gitnia tn grije tqTcu 
genStSigt ficSi, iSie BaSIungen cinjuftcKcn. 

@ie tccKen lire taScc nut d^ciltvcntimg tie nSiSigen IBarierc 
mil B^ren Sortenmgen nfijcn tie giinifl emfenten, taimt irir 
fie fofccl cintnigen (affen lonneit 

'Occ^iiditunoSscd, 

4?cnr(? aiumpier ifr do. 


38.— Letter on Transmission of Power of 

ATTORNEY. 

Lyons, Fehrvary 18fft, 18^9, 
Messrs. Denbigh k Co., London, 

Gentlemen,— Taking advantage of your kind offer 
to represent us at the creditors’ meeting of the 
estate of theEau-de-Vie Company, Limited, we now 
to hand yon the necessary powers of attorney 
and documents stating our claims. 

Eortunately, we are not interested to a very large 
extent, and therefore do not ivish to make any 
suggestions as to tlie winding*up, but leave it '' 
entirely in your hands to act for us and in our 
name as you may think proper. 

Agreeing beforehand to all you may be pleased 
to do for us in this matter, 

We remain, Gentlemen, yours truly, 

Alphonse Cabtier k Son. 

Lyon, U 18 fiorier, 1899. 
Messieurs Denbigh k C>o, 2k Londres. 

Messieurs,— frotitant de votre aimnble offre de 
nous repr^scDter 2k la reunion des crSanciers de In 
Cmnpagnie de I'Eau-de-Vie, Soci6te & responsabilitd 
limine, nous*prenons la libertS de vous remettre, 
sons ce pli, les pleins ponvoirs et documents con- 
statant notre crSance. 

Nous no Eommes pas int^ressls, Jieureusement, 
pour une forte somme, et pour cette raison nous 
ne d45iron8 pas faire de suggestions relativement 
& 1 b liquidation, pr4f4rant Inisser I'affaire entiere* 
ment entre vos mains, et vous priant d'agir pour 
CODS et en notre nom tout-A-fait d'aprAs ^t>t^e 
opinion. 

Inutile de vous dire que nous approuvons d’evance 
tout ce qu’il vous plaira de faire pour nous dans 
cette off ah e. i 

Recevez, Messieurs, nos sinceres salutations, 

Alphonse Cabtieb k Fils. 

Sl?en, 18 ffeBtuar, 1899. 
<6enren (Dentig^ k do., Senten. 

SSen Bfirem gutigen WnerMcten imS iti fcer Sleifammtuiig 
tec (Slfiutiger ter ,i Sau te £33ie Comrims, Similrt " ju 
VfrtRtfn, geine Qlthaii^i mni^enb, crlau6cn icic ung tiecniit, 
B6nen ik nclrige SSoffmA^t ri^itiie bie mit unfecer 

Alflgc JU uSeefenben. 

©IflflliittTwetfc Tint mic rifiit mtt ciner fetr gipgtn ©umme 
(rtfieitigt, unb tiunfcficit nicfit. ingenb iseldit 91nbcut* 
ungen (elrcli# bee Siguibaticir pi ntnAeit, fitcrkffen tS ncimtfic 
gonj Bfinen, fut unS unb in unferem fflnmcn na* tcflem 
0cn»{ini vrrjugcBeii. 

2Btc eeffaren iin« tm (Setnui intt affen Bfircn ©Written 
m biq'er @fl^e cinner^Auben, unb jei^uen, 

<$c(^aclitung?'eril, 

(Jffjjficnfe 6'artitr & ©oljti. 
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ABOHITECXTJRE*— IX. 

[C[>»({nn«?/;o?A }). 209,] 

' ^ ENGJ-XSIl GOTHIC. 

As the introduction of the pointed arch and the 
changes consequent on its adoption took plaoc 6rst 
in Brance, and hnAC been entered into at some 


to its elaborate and deeply cut mouldings, and 
their complete contrast with the Norman style which 
preceded it, there exists in England that which is 
known ns the Transition style between the two, and 
which Rickman places as between 1154 and 1189. 
If it were placed ten years later in both cases, it 
would better accord in date with the examples 
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length in our last lesson, it will only bo necessary, 
in dealing \vith English Gothic, to point out the 
principal differences which are found in tlie latter. 
We may note that, whilst in Franco the terras 
thirteenth, fourteenth, and fifteenth century are 
usually adopted to define the limits of chapge in 
that countiy (though they are about half a contuiy 
too late in the two first), in England wo owe our 
nomenclature to the reseatohes of the late ilr. 
Thomas Rickman, who, in 1855, published a work in 
which ho defined the gradual changes which had 
taken place in the development of English Gothic, 
and ascribed specific terms to each phase : Early- 
English, from 1189 to 1272 ; Decorated, from 1272 
to 1377 ; and Perpendicular to about the middle of 
the sixteentli century. The two fiist, therefore, 
broadly speaking, lasted about a ccntuiy each. 

Owing, however, to the acute and strongly 
marked form of the lancet arch, which was the 
characterisUc feature of the Early-English style, 


existing. The chief characters of the Transition or 
Semi-Norman style, as Bloxam calls it, are (1) 
The admixture of round and pointed arches not in 
the sense as used in France, where the wider open- 
ing IS spanned by a pointed arch, and the nniiower 
by a circular arch, but, in fact, the contrary; the 
central arch of a dooru’ay, for Instance, will be 
circular and be flanked by two narrow niches with 
lancet arches, the top of each being on the same 
level. (2) The more frequent use of mouldings in 
the arches instead of the richly-car’ved conventional 
Norman ornament. (.3) The introduction of more 
elegant forms in the conventional foliage of 
capitals than is found in Norman work. 

The finest example of the Transition and the 
building in which the pointed arch was first intro- 
duced into England in the vaulting ribs, is found 
in the choir of Canterbury Cathedral. Oning to a 
disastrous fire in 1174, that which was known ps 
the “ glorious choir of Conrad ” was burnt to the 
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gronnd. In tlic folltwing year French and English 
.'irtificers were summoned, and from them the 
scr\)ccs of William of Sens were retained. If 
not the actual architect of Sens Cathedral he 
must hare been one of the chief master masons 
there, and we might, therefore, expect to find, as 
is actually the case, some reflection of the style 
employed in that building. He canied out the 
fir}«t four bays of the choir eastward of the transept, 
and from tlie fact that English and French orna* 
ment is found in them we may assume that be had 
workmen under him of both nationalities. - The 
work was continued by William the Englishman, 
‘‘an industrious and ingenious monk,** who had 
been overseer of the masons. In the choir itself 
William the Englishman retained the French 
features ns set out by William of Sens, vix., the 
double or twin columns, and the square abaci to the 
capitals, both of which exist at Sens, but in the 
eastern portion of the choir (known as the Trinity 
Chapel or Chapel of St. Thomas ^ Becket, and 
containing his shrine) he employed circular arches 
instead of pointed for the arches opening to the 
aisle. In the new crypt also, which had to be 
erected under the Trinity Chapel, he returned to 
the original distinctive feature of English work as 
compared with French, viz., the circular capital to 
the piers. There are other features in ‘ the tri* 
fotlum which show the early divergence between 
English and French Gothic. 

Another Transitional building is the circular 
porch of the Temple Church in London, which is con* 
temporary with the choir of Canterbury, having 
been consecrated in 1183. Here the abaci of the 
columns are square, and the arches and ribs all 
pointed ; thetriforium, however, and the clerestory 
windows above all retain the circular form of arch. 

Chichester Cathedral again, somewhat later than 
Canterbury, in its eastern portions shows the 
gradual change from Norman to Earlj-Englisb, 
and is a good example of Transition work, as are 
also the choir of Tynemouth Abbey, the Lady 
Chapel of Glastonbury Abbey, and Hexham Abbqr. 

The first typical example of the £arly<EngIish 
style is found in the eastern transept and cboir, 
and the east side of the great transept of Lincefin 
Cathedral. Already in the Norman period the 
English cathedral shows a marked contrast to the 
Frencl) in its great length when compared with its 
width ; whilst the general proportion of width to 
length in the latter is 1 to 4, in England it more 
often approaches 1 to 6. The great width of 
French cathedrals includes not only the nave and 
aisles, but chapels, which have been at a later 
period added on each side both of the nave and 
choir aisles. In England the additional altar space 


was afforded, first, by a greater projection of the 
transepts, which could hold tlirec altars on eacli 
side (the French Iiaving only space for one), and, 
secondly, in an additional transept called the 
eastern transept. In English Norman cathedrals 
the apsidal termination is still kept to, and some- 
times with eastern chapels, such as are still preserved 



the French cathedrals, on the other hand, were built 
in the midst of populous towns, and could only be 
seen down the narrow streets in their vicinity. An- 
other characteristic feature of English cathedrals is 
the great central tower, which rises on the “ cross- 
ing,'’ as it is then called, viz., the intersection of the 
nave and transept, which is rarely found in France, 
and does not exist in any of the examples we have 
, quoted, its place being taken by what is known as a 
fikebe, a lofty construction in timber covered with 
lend, which is raised on the intersection of the 
nave and transept roofs. 

Returning again to Lincoln Cathedral, the eastern 
transept is the earliest example of that feature ; 
tins and the choir may be looked upon as constitut- 
ing tlie first genuine example of English Gothic. 
We should be surprised to find so perfect a develop- 
ment of the style, and one which presents so great 
a contrast with French work of tlie same period, 
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England, and oE wliioli here wo seo tins natural 
ontcomo. The ohioE charaotoristios are, first, the 
raoular abaens to the capital instead of the French 
sfinare .abaonh second, the deep nnderont mould- 
ing instead of the simple angle roll, ns in France; 
and Hurd, the great dilfetoncc in the sfstem of 
raniting, which necessitated the use of tidgo ribs 
at the apen of the raalt, and inlormediniT ribs 
between the diagonal and the transverse or the 
^ra rib. -Both these features are found in Lincoln 
Lathedral, towards thecloseof tho tweUth oentorv. 
The transept, the nave, tho npper p.att of the 
west front, the natthox, and a portion of the 
central tower were all carried oat in the fiist half 
of tho thirteenth century. Tlie prcsbjtciy or angol- 
ehoir was completed in 1282, and this portion 
mor^s therefore in tho second great division of 
English arohiteoturc, viz., the Decorated • com- 
menced, however, in 1270, it stili retains the 
greater path j and simplicity of tho Early-Engiish 
■style, and is in that sense more to be admired than 
the later development of the Decorated as found in 
tlio choir of Ely Cathedral hnilt fifty years liter 
The most beautiful feature of this portion of the 
cathedral (Lincoln) is the north porch, which stiU 
retains the greater portion of its figure and orna- 


fally holds its own when compared with sculpture 
of the great French porches. 

Coming back to earlier periods, in the western 
porch of St. Alb.nn’s Abbey, built 1195-1203, in the 
west Galilee porcli of Eiv and in the north porch of 
Weils cathedrals, we find typos of Early-English 
work of great beauty. We have already drawn 


of theFrenoh cathedrals. Placed as these cathedrals 
were in the midst of towns, the French aichitccts 
would seem to have attached more importance to 
those features which could bo seen from the streets 
leading to the cathedral. In England, on the 
contrary, where the cathedrals were placed in a 
dose, the west part receives no more attention than 
the rest of the edifice ; in some cases, in fact, less, 
where, as above stated, there is a porch on the north 
or south side. It is to this that perhaps we must 
attribute the great poverty of what in France is 
looked upon as the chief part. In the great poroli 
of the cathedral of Petei borough, however, overlook- 
ing the main approach to it from the town, we find 
one example of a grand English poioh. It forms 
a naithe.vwith three lofty arched openings rising 
to the height of the nave, flanked by two small 
towers. This was added to the Norman oathedial. 
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'.'ind doc9 not accord nith the linos of the ori^nal 
plan ; the central archway also, instead of being tbe 
most important, as leading to the nave, is narrows 
than the other two, and o^^ing to some construc- 
tional defects, has had the lower portion blocks 
up in the fourteenth century with a small porch 
which interferes materially with the uniformity of 
the three arches. Although we miss in this porch 
that figure sculpture' which is the glory of the 
Trench cathedrals, the' purity of its design, the scale 
which is given to the wlible front 'by its subdivision 
and by the arcade work on the three gables which 
crown the porch, and the faces 'of the angle towers, 
give a size and‘ majesty to .this portal which raises 
it above the criticism which one is sometimes in- 
clined to pass on it. - 

We 'have already described the clicnet, which in 
French cathedrals constitutes one of their most 
varied and beautiful features ; in marked contra- 
distinction we find in Durham Cathedral in the 
chapel of the nine altars, that which is knmvn as 
the eastern transept, and which in this case, as 
also at Fountains Abbey, takes the place of the 
cbe^'et, and gives additional accommodation for 
eastern altars. 

Still keeping to the earlier cathedrals, in the 
transept of York, built 1215-60, we ha^e one of the 
finest features of the Early-English period. Its 
total width, including aisles, is 08 feet, its length 
S23 feet, and height to vault 99 feet. Its central 
vault is 46 feet in span, being the greatest width of 
any vault in England, though exceeded by many 
foreign examples. The north side of this transept 
is lighted by fine lofty lancet windows, 60 feet high, 
which are known as the Five Sisters of York; they 
are filled with the original early glass, consisting 
of diaper patterns of great beauty. This type of 
windowis quite unknown in Fiance, and its general 
acceptance in England, in preference to the open 
tracerled windows wliich already had spread ovm: 
the French cathedrals, retarded here that develop- 
ment of window tracery which formed then the 
ascendant characteristic of the style. The first 
appearance in England is thought to be in Netley 
Abbey and in old St. Paul’s Cathedral, which may 
have preceded those which were erected in West- 
minster Abbey in 1253. 

The cathedrals to which we have already re- 
ferred; excepting York, were all founded under the 
direction of Norman bishops ; and, although there 
are others which possess characteristic features of 
tiie Early-English style, we may now pass on to the 
typical example of a cathedral founded and com- 
pleted within the period of that style. the 

exception of the upper part of the tower and spire, 
(Of the cloisters, and of the chapter house, Salisbury 


Cathedral, commenced in the year 1220, was com- 
pleted and consecrated in 1268, haring thus taken 
thirty-eight years to build (Fig. 34). It is a typical 
example of the style, not oidyin its design, but in its 
isolated position in a close. It consists of a nave 
and aisles with north porch, transept with eastern 
aisle only, choir and aisles, eastern transept, retro* < 
choir and aisles, and a square eastern chapel. 

In comparison with Amiens Cathedral, which wa« 
‘built about the same time, the latter covers an arc.i 
of 71,000 Square feet, as against 65,000 square feet ; 
the wiult of Amiens is 146 feet high, that of Salis- 
bury 85 feet. The bulk of one, in fact (or tiint 
which is known in architectural parlance as the 
cubical content), is double that of the other, 
and yet, although the length is about the same, the 
cathedral .of Salisboiy looks much the longer. 
Thm apparent length is given, not only by the 
greater number of snbdirisionS of the nave and 
choir, that is to say, the number of bays (of wliich 
tiiere are twenty in Salisbury as against thirteen 
in Amiens), but by the much greater width of 
Amiens, with its double aisles, and which, by con- 
trast, lessens the length. It is true that in effect 
of immense internal space and height Amiens takes' 
the first rank, but in apparent length Salisbury 
looks far bnger, though the dimension of the two 
from east to west is in both cases about 480 feet. 
The most beautiful portions of Salisbury arc 'the 
east end— the grouping of the choir iritli 'its 
central and eastern transepts and the tower and 
spile, wliich, though of later date, harmonise per- 
fectly with the earlier structure ; the spire is the 
loftiest in England, rising 400 feet above the pave- 
ment of the church. The west front ispoorin design, 
and its poverty is increased by the fact that it has 
lost nearly all its figure sculpture, and that portions 
of it are simply screens which rise above the aisle 
roofs. 

Wells Cathedral, in this respect, is ‘‘free from 
shams ; the west front is flanked by two tou'ers, 
which, if they bad been completed, would have 
rendered it the finest in England. It fortunately 
also retains the greater portion of 'its figure sculp- 
ture, there being over 300 figures, of which lialf are ‘ 
life-size or colossal. We possess so little figure 
sculpture in England that the value of these 
examples in Wells Cathedral is enhanced, especially 
as they have been compared favourably by Fla.xman ' 
and Professor Cockerell with the contemporaneous 
work of Nicolb Pisano at Orriato, and with the 
sculpture at Amiens. 

Tlie cathedral of Lichfield, though wanting in 
figure sculpture, is more fortunate in the completion 
of its west front, and in the crowning of its two 
towers with spires, which, with the central tower 
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nni! spiic over the crossing of transept and nave, 
forms a coinposilion not found elscwheie. 

The otlier chief notable evamplos of the Eaily- 
English stylo arc: the choir of Woicoslcr 
Caihedial (120:1-18); Elgin Cathedial, Scot- 
land (122M1); Ripon Cathedial (128*1-87); 
the choirs of RocliesterCatbcdial(122o-30), of 
Southwell {1233-lU),of Glasgow (1212-88); the 
abbeys of Rivnnlx, Whitby, and Tintein ; and 
last, though not least, the choir and transept 
ofWestiiunstcrAbbey(121.>-G9). Westminster 
Abbey is the only clinrch in England in winch 
the dc\elopcd foun of the chc^ct, as it cxi-ts 
in Eiuncc, is caiiicd out. Although the idea 
was boMOwed fiom that ccuntiy by Ileiiiy 
III., it ^va5> cntiuslcd to English buildcis to 
erect in their own w.iy; the radiation of the 
chapels, the columns with their coupled shafts, 

(lie lancet arclics uith thoir deep nndciout 
mouldiug^, and the setting out and building 
of the Miull arc all English. In the window'i 
nc pci haps find hcie the dial intioduction of 
tmceiy, unless the examples before quoted 
can bo pio\ed to have an earlier dale. The 
chapter hoiisQ and icstibulo also datevithin 
tiic penod above noted, as also the fust bay of 
tliu nave. Thi^ bay served as the model on 
nhich the remainder was based, nith such 
•'light differences in the contour of the mould- 
nigs and doinil of oi nnment as the later poi iods 
iiceessitatod, this uniformity of design being 
Tcinarkablo, beenu^o the ■wcstcin poitious were 
not even (inidicd in the fifteenth ccntniy, and 
yet to the casual ob'^erver the whole of the 
na\c would appear to be of one period. This 
unifoimity is not found in other work ; nlrc,ady 
after the middle of the thiitccnth ccntuiy 
windows with two or moio raullioiis, and >rith 
geometrical tracery in their heads, began to 
be introduced, the lancet arch ga^o way to 
t!ie equilateial arch, and the pioportions of 
the na\e and other aiches became less 
lofty. The changes which w’cic being intio- 
duced were gradual, and form a kind of 
transition which eventually transforms the Eaily 
English into the Decorated style. The north 
transept, chapter house, and cloisters of Hereford 
(127o-82), Merton College, Oxford, and the Eleanor 
crosses throughout the country belong to thisperiod. 
The full development of tlie Decorated style is found 
in the Lady Chapel of Ely Cathedral (1321-49), 
which is one of the most beautiful examples in 
England. The vaulting of this chapel constitutes 
what is known as alierne vault. We have already 
alluded to the ridge and intermediary ribs which 
in the Early-English work had been introduced in 


coatradUtinefion to the simple ^aulting in France. 

TTie Heine rib is a decorative feature only earned 
acioss between the other mam ribs so as to foim 



Tjg. 37.— Kixc’s CoLLiau CHVPit, Cambridge 

star patterns, the inteisections being masked by 
bosses of foliage, which already, in the Eaily- 
English style, had been introduced to hide the 
intersections of the main and subsidiaiy ribs. The 
chief feature of Ely Cathedial, howevei, is the 
central octagonal lantern, the only example in 
England. 

The ociagoii dates between 1322-28, tlie lantern 
abo^e it being completed m 1342. The &st thiee 
western bays of the choir weie built in 1342-62 in 
the rich elevated style, in which, however, the 
ornament approaches that of wedding cakes, and 
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the carving oJ the foiiE^e becomes a decided imita* 
tion ot nature, and is out of keeping irith its 
material. In tliis respect the ornament of Melrose 
Abbej' (1S77-99), is infinitelj- more beautiful, Ibe 
foliage still conventional, but of the most deliaite 
character (Fig. 3G). Selby Abbey (1375), the nave of 
Beverly Minster, the church of St. Mary at Beverly, 
are good examples of the Decorated style. The thM 
phase of English Gothic is known as the Terpen* 
dicQlar or Rectilinear style; it must be looked 
upon as a reaction against the flowing forms of 
tlie Decorated in England and the Flamboyant 
style in France. At first the arches are equi- 
lateral, but they subsequently become four-centred. 
Windows are occasionally divided by horiaontal 
beams called transoms, and the muUioas— that is to 
say, the vertical divisions—fiequently ran straight 
up into the arch. The general tendency of the 
style is into ^*ertioality, and the features which in 
the earlier periods give distinct horisontal lines, 
such as the triforium storey, are almost dispensed 
with. This is seen in the nave of Canterbory 
Cathedral, built 1380, and in Winchester Cathedral. 
New College, Oxford, and Winchester College, both 
built by William of Wykebam, are characteristic 
examples of that style, and the great east window 
of York is one of the finest examples of the Ter- 
pendloular style. 

The multiplication of ribs, which bad always 
formed one of the chief charaoteiistioa of English 
vaulting, and the intcoduotion of the four*centced 
arch, led to a now oonstmetion of vault which Is 
known as the fan-vnult, and is peouliax to England. 
In the fan-vault all the ribs are of an equal radius, 
and rise to the same height t when the compart- 
ments are square, as in the cloisters of Gloucester 
Cathedral (the earliest example of fan-vaulting), or 
in the retro-choir of Feterborougb, the pioblem is a 
simple one ; it becomes more complicated where, as 
inlQng’s College Chapel, Cambridge, theyareas usual 
oblong (Fig. 37). In this case the central portion of 
the vault is supported on ribs of four centres, and as 
in so great a width, 44 feet, the smaller ribs of the 
fun vault would appear unequal to the vtask, deep 
transverse ribs arc thrown across, which somewhat 
clash with the fan-vaults at their springing. 

Our attention has hitherto been directed to 
cathedrals and churches, in the design and con- 
struction of which the real problems of the develop- 
ment of Gothic mcbitecture were solved. The 
smaller chuiches and chapels derive their features 
mainly from the great ecclesiastical buildings 
erected in the principal counties, and the same 
may be said of domestic or secular nrcbitectore, 
whiol) follows on the same lines, except in certain 
characteristic features. The chief, and, in fact. 


almost the only architectural feature of the 
medimval mansion (excepting the castles and keeps 
erected for defensive purposes) was the great ball, 
the earliest example of which is found In Oakham 
Castle, Rutlandshire, dating from the close of the 
twelfth century. The largest dating from the close 
of the fourteenth century is that of St. Stephcn'b. 
Westminster, being 234 feet long and 67 feet wide. 
These halls were always covered with timber roofs, 
sometimes celled half-way up, but as a rule open to 
the ridge, and known as open timber roofs. Similar 
roofs are also found in churches, whereon abundant 
supply of timber suggested their employment or 
when on the score of e3q)ense the stone vault was 
beyond the resources of the builders. In the fifteenth 
century these open timber roofs are found in great 
abundance and variety, and the churches of Norfolk 
and Suffolk In particular still retain a number of 
beautiful features in the old hammer-beam roofs 
which cover the naves and aisles of their chorches. 

In the baronial hall the chief feature is the bow 
window, wbioh was introduced about the end-of 
tbe fourteenth century, and which became in later 
periods one of the chief characteristics of English 
Gothic architecture. The bow window generally 
lights tbe dais or raised portion at tbe end of tbe 
hall, where the lord of thp mansion and Iiis chief 
guests sat. It rises to the full height of the hall, and 
is subdivided by mullioDS and transoms, in respect 
<rf this latter feature (vix., tbe transom), diSering 
from the church window, in which it rardy appears, 
One of the finest bow-windows is that which is 
found in Wolsey's great hall at Hampton Court, 
and one of the earliest is in tbe oastle at Oowdray 
in Kent. The principal mansions or castles of the 
middle ages still preserved are Warwick Castle, 
(i3TT-9Z) ; Stokesay Castle, Shropshire ; Haddon 
Hall, Derbyshire ; and tbe colleges of Oxford and 
Cambridge, which still retain alarge number of their 
ancient halls with kitchens and otlmr offices apper- 
taining thereto. Tbe later phases of domestic 
Otothic architecture in England are generally known 
as Tudor work. 


POLITICAL EOONOET.— V. 

(Continved fim p. S78.) 

DI8TBIBUTJ0K.-(B) THE LABOTTBEB'S SHARE (ct>n/.). 
It is true indeed that man, like other animals, 
lives on plants or on other animals, Tbe means of 
subsistence are derived by man, directly or eventu- 
ally (through the ammals he eats), from plants, 
which multiply also. But they get thmr subsist^cc 
from the earth and air, and these are certainly 
Jixed quantities. So that some day, in the absence 
of checks, population must encroach on the means 
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of subsistence. This truth was seen in early Greece, 
where the land of each community was rery 
limited. Weakly children were often put to death, 
and as'long as there was any suitable land left within 
reach, numbers of colonies were sent out. Savages 
sec it even more bloarly, because they depend little 
if at all on agriculture and much on hunting, and 
it is often difficult to increase the supply of food 
obtained in the latter uwy ; so that (as wc have said) 
some tribes kill their superfluous female children. 
But it so hapiJoncd that in Greece slavery was in- 
troduced early, and .that there was always a lai^c 
supply awjilable (for various reasons, too many to 
stato here) from barbarous countries. Tima it be- 
anno cheaper to put slaves to work at agriculture 
and manufacture than to pay free labourers, and it 
was cheaper to import slaves than to raise them 
at home. Thus the free labourers were gradually 
crowded out by imported slaves, and tho population 
seemed more likely to decrease tlian to increase. 
Still more was this tlie case in ancient Home and 
Italy, and the decrease in their populations, as in 
that of Greece, was aided by the opening up of new 
countries to emigralion— much of Western Asia, 
of Nortli Africa, most of what is now France, of 
Spain, and (latterly) of llouiuania— in all of which, 
howcvei’i* manufacture was carried on by slave's, 
and in most of them, to a great cstent, agiicul* 
tuve also ; so that the fi-cc population of Rome, 
Greece, and Laly actually declined, and rewards 
were sometimes given (in the shape of exemption 
from taxation) by the Roman emperors to men vrith 
large families. , 

Famines, pestilences, and great wars too have 
checked the increase of population from tho earliest 
times to the present day, and it was only when 
these became less frequent tliat tho natural 
^ tendency of population to increase was observed. 
In ancient times, throughout the middle ages, and 
in the three centuries between their close and 
the French Revolution, when war was frequent and 
was the chief business of life to many of the govern- 
ing classes, it seemed as if greater population in a 
country only meant greater fighting power, and as 
if there were no fear of its ever being too large. 
The actual occasion for the statement of the 
economic riew of population was given by a bw>k, 
Godwin’s “ Political Justice," written just after the 
French Revolution. This movement was essentially 
an uprising against the bad laws which kept the 
French agricultural population in a state of per- 
petual distress and want ; and many people hoped 
that with the removal of such laws, in France' and 
elsewhere, distress and want would cease. An 
Englishman, William Godwin (best known in con- 
nection with the life of the poet Shelley) sketched 


the happy state of society that he expected would 
imsult. This provoked Malthus, an English clergy- 
man, to sIkto', by an elaborate examiDtation of 
history, that such a society as Godwin described 
would ultimately starve, because, with no want, no 
u'urs, and little disease, population would encroach 
on the means of subsistence. Malthus illustrated 
his theory thus. Population, we find by observation, 
doubles itself in a shorter or longer period. But 
food does not ; its chief part, agricultural produce, 
could hardly be doubled or quadrupled, certainly not 
multiplied ten or twenty fold (unless, of course, as 
has liappened since, new countries are constantly 
being opened upland that process cannot go on 
for ever). Suppose, for the sake of argument, that 
population and food increased independently, and 
that the food existing now could be doubled, and 
ctMild be inmeased at the same rate (which is veiy 
improbable) in each of the periods during which 
population was doubling itself. Then we should 
have:— 

Bson ociKO or 

f'lrst Period. Becoad. Third. Fourth. Fifth. 
Population - 1 S 4 6 IC 

Fowl . . 1 2 0 4 5 

Thus there would nob be food enough during 
tlio third period, nod however much surplus 
food [or food-producing capacity there may bo et 
first, it is clear that population must soon over- 
bike it unless kept down by positive oheoks- 
wnr, famine, and disease— by poverty, or by the 
yruftentid ehecl: of retraining from marriage until 
one is likely to be able to support children. 

Malthus’ theory is sometimes met (by people who 
hove notread his book) by simply saying that this has 
never happened yet, Malthus showed elaborately 
by an examination of the history of the world mhj 
it had never happened yet, adz,, because checks had 
always been too powerful. But the positive checks 
ore dearly dedining in importance. Wars now, 
tliongh more destrnctive, ate firr leas frequent than 
formerly ; disease is being overcome by discoveries 
in medicine, of wliioh no one had the slightest con- 
ception till quite recently. Sanitation was all but 
unknown till the present centnry.'and the invention 
of railways and steamers has abolished famine in 
dvilised countries, except in small oot-of-tbe way 
districts, where the means of oommunioation are 
stni bad. It baa recently been calodated that tue 
world, as a whole, will begin to be over-crowded 
about the end of the next century if population 
continues to increase at about its present rate. 
Will this produce tho effect Mnlthus feared, scarcity 
and starvation? _ 

One of the most learned of economists, Mr. 
Edward Atkinson, an American, gives this answer 
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(“Distribution of the Product,” p. 22);— “First, 
no man yet knows the productive capacity of a 
single aero of land aiijTvhcTC in respect of foo^ 
Second, the whole existing population of the glob^ 
estimated at fourteen hundred million person^, 
coivld find comfortable standing room within the 
limits of a field ten miles square. In a field twenty 
miles square they could all he seated and by the 
use of telephones they could aU he addressed by a 
single speaker. Third ... we can raise grain 
enough on a small part of the territory of the 
United States to feed the world. ... As yet, 
therefore, the doctrine of Halthus has found only 
a limited application, where some local or tempmary 
congestion of Imman force has gathered. In this 
world there is somewhere and always enough,” 
The only questions are (he continues) Where is it 2 
and How to get it 2 

This, however, only puts off the evil day to a® 
iodnfirutfJy remote daiPv* Alnreis to be hoped i® 
the way o£^ checking the increase of population 
from a higher standard of comfort and an increase 
of wants. It is at present the poorest classes who 
arc most reckless in marrying and undertaking the 
responsibilities of a family ; the fairly weU«to*do 
do not marry until comparatively late in life, 
order that they may have means to maintain their 
ordinary standard of comfort, to have the enjoy, 
monts they have been aooustomed to have, and to 
give their ohildren at least as good an educatioo 
and as good chances in life as they have had thent. 
selves. In some cases no doubt this is carried tOo 
far, as in France, where population just now is 
almost stationary ; but in the main, the single rule 
of prudence, not to marry till one can support ^ 
family, is shown by political economy to be urgently 
necessary if the well>being of human society is to 
be maintained in the future. 

Now it is important to notice that with the 
advance of civilisation real wages— the real reword 
of labour, the commodities and enjoyments that 
the labourer can purchase with his money wages-- 
constantly tend to increase. This is not merely 
because tiicre is more wealth in the world, because 
this alouc might be counteracted by the increase q£ 
population ; and it has been held, with some sboiv- 
of re.'tsoD, that wages must be constantly falling to 
the minimnm necessary for subsistence because qf 
tlie increase of population. It is tnic that wages 
constantly tend to fall to this limit, but like a good 
many other tendencies in nature, this tendency ts 
almost always checked. The weaves of the sea 
constantly tend to a level, yet the winds and tlie 
tides and the ocean currents pre^’ent the sea fro^ 
being perfectly smooth at any time. So this 
'^Sec noteonp.S75. 


tendency— which some Socialist writers have 
«iUcd ‘‘the iron law of wages” because there 
seemed to them to be no escape from it— is 
generally counteracted, at least in great part, by 
the positive and preventive checks we /iiavo 
mentioned. 

Besides, the improvements in machinery and pro- 
cesses of manufactufe'tcud to make all goods except 
raw material constantly lets andlcsscostly j the com- 
petition of manufacturers brings down their pricc«, 
and the increase of demand often •stimulates this 
competition. As the increase of demand may itself 
due to a rise of wages, we have the surprising 
j«5ult that a rise of wages may help to make the 
world richer. Moreover, the competition between 
manufacturers tends to bring down their profits, 
and the increase of capital tends to make tlic use 
of capital -cheaper, i.e. tends to bring dorni the 
interest or sum which the capitalist receh’es for 
lending it So that, regarding the joroduct of in-, 
dustry as divided between labourer and capitalist, 
we may say that as civilisation progresses the 
labourers, as a body, tend to get a larger proportion 
of the product absolutely and relatively, while tlio 
capitalists’ and employers’ share tends to diminish 
xclativcly—tbough ic may increase absolutely 
because of the constant increase of wealth in the 
world. 

(C) THE CAPITALIST’S SHARD-PROFITS WITH 
ISTBRB5T. 

The product of labour and capital in any trade ‘is 
divided between labourer and capitalist in certain 
pre^ortions, fixed by very complex conditions* 
The chief of these are: the exchange value of the 
total product ; the power of tlie labourers to make 
a good bargain for themselves ; the slmre tliat'tho ^ 
owner of the oipital requires ns compensation for 
its Dse and compensation for risk ; while .a further 
share goes to the responsible manager of the 
business as “earnings of management,'’ whether 
the capital he uses is bis own or not. 

Interest in practice covers compensation for use 
and compensation for risk. Sometimes there is 
virtually no risk, and then we may say we have, 
pure interest. Thus we may regard an investment 
in English Consols as perfectly safe. If £100 so 
invested produces 2| per cent., and £100 invested 
on mortgage on a cotton mill produces 4 per 
cent., the extra per cent., or 253. per annum, 
may be taken as representing a sort of insurance 
premium against the loss of the whole or part of 
the SlOO, should the cotton trade permanently fall 
off, or the machinery of the mill be superseded by 
new inventions. It is commonly said that “ interest 
is the consideration paid for the use of money.” 
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We should lathci- say for the use of wealth as 
Tlie lender might spend this wecdth on 
present enjoyments ; he prefere to abstain, and 
lend the wealth to someone who wll use it pro- 
ductively 5 and as a reward for this abstinence he 
asks for a share of the product, v 

Beii^ compensation for theuse of capital, interest 
will be determined partly by the supply of capital 
’ available, relatively to the demand for it. Scarcity 
of capital w'ill mean a high rate, while as capital 
becomes more plentiful the rate will tend to fall. 
/Now in early society and in tlie middle ages xfe 
iind dll interest or “ usury ” constantly denounced. 
The Jewish law forbade lending on interest except 
to strangers. “ Giving money on usury” is classed 
in the Psalms of jDavid with deceit and slander. 
Constantly in the middle ages, interest or “ usmy” 
was denounced by the Glmroh. “ Usury laws ” were 
passed at various times in the history of England, 
first prohibiting interest altogether, then fixing the 
maximum rate. In modem times, however, business 
could not get on without the ability to borrow we?dth 
—which, of course, would not be lent without some 
compensation, except as a pure matter of kindness 
or friendship. 

The fact is that the ancient and medieval writm 
had a wholly different state of things before them 
from that of our own day. In an early society 
foreign immigrants were the first borrowers— those 
“fugitive incomers ” we have spoken of as victims 
of the blood feud. They could only live by getting 
land in some other community and borrowing cattle 
and seed com to cultivate it. Being strangers in 
blood, the lenders did not mind making a bard 
bargain with them. Bub^one of the community, as 
a rule, only borrowed when be had met witii some 
misfortune— had lost bis cattio or his crops. It was 
considered to be taldag unfair advantage of bis mis- 
fortunes to exact any reward for helping him out 
of them. And there was the same feeling through- 
out the middle ages in Europe, because borrow- 
ing was then almost always simply the resource of 
the distressed. But borrowing captal for com- 
mercial purposes is a very different matter. One 
man who has ability and Imowledge bat no capital 
sees a chance of producing wealth in manufacture 
or agriculture, or brining goods from abroad to sdi 
at-home— all actions of great utility to socie^. He 
borrows the 'capital to do so from someone else, 
paying him for the use of it, and repaying himself 
out of bis profits. The modem systems of bonking 
and'Ciedit enable large masses of wealth which 
would otherwise be lying idle to be used in the 
production of further wealth, for the great benefit 
of society. And they, tend to, enable the men 
who have the greatest ability in orgamsing and 
166 


rnoimgmg the production of woaltli to use that 
ability by getting capital to work with. Bub before 
this can be seen commerce and manufacture must 
be considerably advanced. 

Even when the advantage to society of borrowing 
and lending 'was parti}- seen, it was 'sometimes 
attempted to fix the maximum rcate of interest by 
“ usury laws.” Thus in Henry VIIL's reign this rate 
was fixed at 10 per cent. ; in James I.’s at 8 per 
cent; in Queen Anne’s at 5 per cent. In fact, how- 
ever, snob are of doubtful value. A man 
may want money for a specially difficult enterprise 
to develop some quite new invention), which 
if it succeeds will profit society. If no one will 
lend him the money at the legal rate, he will 
probably try to get it secretly above the legal 
rate. But if the law says that the courts will 
not enforce the payment of interest above (say) 
10 per cent., this greatly increases the risk of loss 
to the lender at a higher late ; and so he will exact 
a much higher rate than if there were no legal 
Umitation. 

The rate of interest in general clearly depends on 
“demand and supply.” If there is plenty of wealth 
to lend Mid few people who want to borrow, the 
leaders will take a low rate rather than nothing. 
H there is an active competition for the use of 
wealth as capital, high rates will be offered. In 
practice, in England, the wealth that seeks per- 
manent im-estment stands rather apart from the 
mass of wealth deposited with bankers, who, having 
constantly to repay portions of these deposits, can 
only lend (asa rale) for short periods. It is this latter 
wealth, waiting to be lent, with whicli ” the Money 
Moxket” is concerned; and it is because both its 
amoimt and the number of people who wish to 
borrow it vary very widely at different times that 
ttie “ Sank rate of discount ” (that is to say, the rate 
of interest on loans for short periods) finctuates 
greatly, and differs widely from the rate of interest 
on j^rmanent investments. 

This latter rate has fallen almost steadily through- 
out modern times. The market or average rates 
seem to have been slightly below the rates men- 
tfaned above as legal in different reigns, Early in 
this century the large loans raised by our Govern- 
ment to pay for the war with France sent it up to 
nearly 6 per cent Since then it has gradually 
fallen, till now it is just above per cent. Of 
course, money lent for different trades will be lent 
at a different rate of interest, according to the 
supposed prospects of the trade ; and some bor- 
rowers will be charged higher rates than others 
because “their credit is not so good,” that is, their 
prospect of being able to repay is less. “Extra 
compensation for extra risk,” in fact, comes in to 
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jncrcase Ujc amounts paid in particulnr cases above 
the ordinary rate. Tiie fall we see in liisttoryis 
clearly due to the increasing supply of cafutal, and 
to some extent to the diminution oi risl; in genial 
caused by the better organisation of trade. In a 
nctv country interest is at first very high, because 
capital is scarce and there is much profitable use 
for it ; and ns lenders often hesitate to invest their 
money in a distant place, they exact a high rate 
for its use. Thus not long ago, when the rate in 
England on first-class security was from 3 to 4 
per cent, it was 7 or 8 per cent, in Kansas, and 15 
per cent, in Tacoma, U.S, Of course, any great 
destruction of capital— by a foreign tmasion, for 
instance— would send the rate of interest up again 
till the capital lost was replaced. 

As interest steadily tends to decline, some writers 
Imve supposed that we shall eventually reach a 
"stationary state,” when capital will produce 
so littJc interest tJut there will he no inducement 
to sare any more. Probablj’ even then people 
would not cease to save, because they now save 
not merely to get interest on their capital but to 
provide means for their children, or their c4d age. 
Indeed, a fall in the rate of interest may even 
make people save more. If the ar'erage rate of 
intciest on sound investments was 4 per^'cent a 
man who wanted to lea\e his family £400 a year 
would have to ga^e £10,000. If it fell to 2 per 
cent, bo would have to save £20,000 to leave them 
the same income. The fall of interest, however, 
is checked by the opening up of new countries 
and new methods of production, which oreate more 
demand for capital, and by the occasional waste 
if capital in enterprises which prove unprofitable. 

(D) EARSiyCS OF JlAKAQEMEjrr. 

Most English economists have assumed that the 
producer manages his own capital, and have 
lumped earnings of management and interest under 
" Profits,” calling the former " wages for the labour 
of superintendence." But in modern trade the 
owner of the capital and the person who directs its 
use in production are often different people. The 
2)Ower to organise and xnauage a great business 
successfully is (comparatively) a rare power, and 
under the modern system of commercial creditTiny 
rann who seems likely to possess it can easily 
borrow enough capital to commence business. It 
is the possession of this organising ability that has 
enabled many men— in some parts of England, 
Prof. Marshall says, more than half the employers 
of labour—to become employers of labour tbeiu- 
selves, lm>-ing begun as working men. 

This man has no recognised economic name. 

" 3IanageT ” usually means a paid servauf ; " under- 


taker,” used by Adam Smith, has a different mean- 
ing. The late .Professor 'Walker, who first drew 
attention to the importance in production of tins 
class of persons, suggested the French word entrr- 
^roneur, mensing the person who undertakes the 
risk and work of carrying on the' bnsiness. 

Now.howare his receipts determined? Professor 
Walker has shown that it is in a way analogous to 
*the mode of determining rent. There are a certain 
nnmber of employers in any trade whose business 
nbilily is just sufficient to keep them in the trade. 
They struggle on ; perhaps they own capital and. 
just make the interest on it ; more often they waste ‘ 
their own or other people’s capital, go into bank- 
ruptcy, and start afresh to repeat the samo course 
—trusting to luck to raise the profits of the trade 
gtaierally for a time, and so give them a lift with 
the rest. Now, just ns in the case of agrjcultural 
rent, the normal price of the goods produced in a 
trade will tend to be fixed by the cost of produc- 
tion of that portion of them which is produced 
at the greatest disadvantage; that is, which is 
^duced by these "no-profit employera." The 
abler men manage better, and so could sell for 
less; but if they can get the samo price as Is 
given for the goods produced by the fio-proiifc em- 
ployers, why should they not lake it ? The extra 
profit they make thus is due to their ability to 
produce more cheaply. It is the surplus over cost ' 
of production on the margin of ability, just as 
agricultural rent is the surplus over cost of produc- 
tion on the margin of cultivation. Concisely we 
may call it “ rent of ability.” 

Now, the more " no-profit employers ” there are, 
the severer %y 111 be the competition in the trade, 
and the greater, consequently, will be the disad- 
vantage at which they produce. The greater, there- 
fore, will be the price of the product, and tlio * 
greater the profits, or *■ rent of ability,” of the abler 
employers. 


GREEK. — XVIII. 

’ /rom p. S73.} 

IHE PEESDXT AXD IMPEUFECT ACTIVE OF 
COXTKACTBD YEEUS IK -ow. 

VOCAEULART. 

*Anaupio>, I waste away, ’EftVrfw, I make equal 
darken. (tiroj, equal). 

’Afi€\ua, carelessness, I seek, 

disregard. ZjjArfa, I desire, strive 

^AyOpthrim, -jj, after, 

human. Oefos, -b, -op, divine. 

-^s, 15, outflow, Ko'ivom/Ib, -bj, com- 
®o“rce. munity, participation, 
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communion (rcotv^f, 2 v>'e^ 0 jUPt^», I mako like, 
common). compare cf, and 

AifiSs, 'ov, hunger. Sfnom, like). 

‘Opdcfw, I put upright, I make blind 

restore (op9((s, straight, , blind), 

upright). XoAfTrSf, hardly, with 

‘'Otnrfp, ^Jrep, ojrep, who, difficulty, 

whioli. 


]3.X£B0ISE 93. 

Translate into English 

1 . Tb flXijflfj kjUAos, ivtp 4 k 6e(as KOtvuviat tx^i 
ri}P avop^oipf^ oiSre ir6pos ^ Kinhs hpeXtii -ns, offr* 
6 apavpait. 2. At ^iKlai ra (Bij Cv^ovn 

<rvv€^o/ioiovv. 3. XoXcTrws &v <rat$ tuv iuyaOav aperoM 
^{{(Toiljs TOPS ^iraii'ous. 4. Z^fhou, & va7, ^pfAovr 
#cal ffdtppovtts &vSpta, 6. 'H rvXV voWour kokus xpir- 
TOPTBS opBoi, 6. IIA^Pos Kaxuv t^v av^poixivv 
apavpot. 7. Qc vtavCat t^v 

Exebosc 94. 


Translate into Greek :— 

1. Thou wastest away thy strength. 2. He 
wastes away his strength 3.‘0 that boy^ would 
Sleek for learning. 4. iJiches blind men. 6. He 
T -as freeing the captjves, 6. They free their 
c hildren. 7, Thou wist freeing thy father, a 
c apthe. 8. He restc/res the bad citizens. 9. 
I lisregard of life, blinds the foolish. 10. 
t wo Winded'their friends. 


■i 


i^HE TEBSENT AKD IMPEBffEOT MIDEIiE OB 
\ PASSIVE OF COUTBACTED VESB 8 JN •«». 

Vooabulaet. 

Si/j'aTtoi, I am power- 

less. ' viachlnaiOXiTviackine'), 

KpoAofiat (with gen.), I I construct, devise, 
jhew, listen. 'Tjr<i8tj/*a, -Sxosj ri, a 

ip.6p6ipofuiSf "Ov, a sandal, a shoe. 

I day-runner, a courier. ‘Xpdo^wi (Latin irfar, udth 
jlftKapios, -o, OP, happy. dat.), I use. 

Exebczse 95. 

Translate into English 

1. "OraK dSwarps ry xAovru Sia^4p«tf 

Tov xevriTOs,' 2. Etfwwr Adyps AdinjJ' wtw. 8, 'i'lftiS- 
fifpoi vdpTfS ijSoPTat fipdroi. 4. Ol &v$p<uxai iroAAi 
/uiJXCvwpToi. 6. MaKdpids 4ffriy Saris oirlay Kol poBp 
?Xtit KB^»s. 6. *0 dyoSis thrb xdPTVP 

ri/iurai. 7, 0/ ^ftepSSpopot o^k ^xP®*'’’® imS^fiairtP 
4 p rcuf oSoir. ♦ 


! ExeBOISB 96. 


Translate into Greek ;— 

1. Thou didst hear. 2. They were hearing. 3. 
He was hearing. 4. Ho hears. 6. They devise. 
0, T^ry devised, 7. He uses. 8. You two use. 
9. ilhey use/ ,10. You were using, IL He was 


using. 12. They were using. 13. Thou art unable 
to use thy substance wisely. 14. Happy are those 
who use their substance wisely. 


IRE PBES&BT AND IMPEBFBCT MIDDLE OB 
PASSIVE OF OONTBAGTED VEBBS IN -eu. 
VOCABULABY. 


*AS(kew, I act unjustly, 
I do an injury. 

AiSeopai. I am ashamed, 
I reverence. 

*Avurrio), I believe not, 
trust nob ; passive, find 
DO credit. 

*AirdAu(r(i, *6b>5, a solu- 
tion, dissolution, free- 
ing, termination. 

Aeofiat, I need, require. 

"BXXijv, ‘i}vos, h, a Hel- 
lene, a Greek. 

’'Etoj, ^ow, Tii, a year. 

*JffXvpi^r» ■‘^1 strong, 

Karaippovste, 1 look down 
on, I despise; pass. I 
am de'rpised. 


Mtaew, I hate. 

‘'Oirwr, so that [takes a 
subj. with the principal 
tenses, and an opt. 
with the historic ; also 
the future indicative 
after verbs denoting 
ca/re]. 

-o, -ov, near j 
ol vX^fffiov, the near, 
your neighbours or 
relatives. 

HoXtopKEos I besiege. 

Tpota, -as, rj, Troy. 

Mew, I frighten; widA 
fear. 


Exebcibe 97. 

Tfranslate into English 

1, Tbj/ iyaBhp dvSpa ram irt^pov. 2. Thv to'xwpii' 
8 «i vpaov cTvoi Sirwj ol xK^ieiov aiSSi'Toj /toAXov ^ 
^o$wrrai. 3. *Avl(rrovi'Ttu oi hdhot, kS,v &A»jflrf’wiriv. 
' 4 . 0» Hepirtu inrh t&v ’EAA^j'w*’ fpitfovpro ifol itare- 
ippovovPTO. 6. '0 priSh dSmwr owSeyir Seivaj p6pov. 

6. Tpoia 5/«o ^T>j rup 'EAX^rwf' ^jroXiopKeiTO. 

7. MjjSeh ipop^toBce Bdparov, avd^wip kok&p, 

a^ko iin, years. Duration of time 
in Greek, as in Latin, is put in the accusative. 


Exebcise 96. 

Translate into Greek 

1. Despise not’ each other. 2. They find no 
credit. 3. Thou despisest the bad. 4. He was 
despised (while) despising. 6. He does wrong. 

6. Those who do wrong are wronged themselves. 

7. They fear death, the end of evils. 8. The 
citizens fear lest the city may be besieged. 9. 
They speak the truth. 

THE PBE 5 ENT AND IMPBBPECT MIDDLE OR 
PASStVD OP CONTBACTED VERBS IN -o«. 
VODABDLABY. 

*AAki|, -?s, power, 'Evopridopai (Latin ad- 

strength. ' ^ OPP®®®’ 

Twpdw, I make proud; stand. ^ ^ 

y I am provd 7a)fu4a, I punish ((rj/iio, 

At|A^w, I make clear, I punishment), 
manifest. 2dpf, capK6s,Ji, flesh. 
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M^Tf “ nor — nor, Xfip6ofuu(x^tp, tliehand), 

neither — nor. 1 handle, compel, sub- 

TyirttySw, I humble, due. 

humiliate. 

Exsncisc 99. 

Trunslnte into English : — 

1. Aav\e6[u$a rf capKi ical rotr vaStaw. 2. Tovs 
p.\v ^IXous ^^€v0f/»UJueJ', Toils' 8e 
3. yavpov ffo<p(q, sA«p, piire v\Bvr^. 4. 'O 
vvipqtpuy Tcmtiyalro. 5. 01 toIs ayoflols ivamtaifuy6t 
&^io( eiffi (ijptovirBat. G. 02 crpaTi&nu uirh rtiy fiap' 
fiapuv jSovAovtiTO. 7. ndvres kskoI (ifpioivTO, 

Exeiicise 100. 

Translate into Greek :— 

1. Bad men are enslaved to the flesh. 2. Ton 
free jour enemies ; they do not free their hfieuds. 
3. He is proud of (dat.) his substance. 4. The bad 
oppose the good, but the good ate happy. 5. Th^ 
were being punished. 0. They are (being) punished. 
7. We •were punished. 8. Tou were punished. U. 
may he who is proud of his wealth be speedily* 
humbled. 

COXXRAOTBD VERBS WHICH, COXTRART TO THE 
RULE, RETAIN THE SHORT VOWEL. 

As in some uncontracted pure verbs, so in some 
contracted pure verbs, the short characteristic vowel 
of the root remains in the derived tenses. Most d 
these irregular verbs take v in the perfect middle 
or passive and in the first aorist passive, as weB as 
in the tenses thence formed. This fact is indicated 
by the form ‘'pass. u*ith o'.” They are the follow* 
iog^- 

(1) -ao). 

TeAs'tf, 1 lau^h, fut. ythavoptu, aor. ^cAocra; pass, 
with ff, 

'EActu (commonly 4Ka^u), X drive, tat. dAio'w 
(Attic i\a), aor. {Ao^a. 

0Adw, X squeeze, fut. tfAdvoi, etc. ; pass, with ir. 

KAd», X ired7:, fut. xAfio-w, etc. ; pasa with 

Xa\du, X relax, unhtnd, fut. xa^av«, etc. ; pa^. 
with o. 

Aajidu (commonly 2ra^d(u), I tame (Lat. domo), 
nor. IS(vt«ra. 

Ilepciw, X carry over, fut. Topderw, aor. iv4p6ffa\ 
but sTf/idw, X go oter (intrans.), fut. so/wirw, 
aor. iitepaffa. 

Zniu, X drarv asnuder (s^nsiu), fut. {nrdvtf, etc. ; 
pass, with O'. 

2X«“» X loosen, o^en, fut. axiax, etc. 

(2) .E«. 

Aiifopat, X reverenee, fot, <i2$^oo;mUi aor. 
perf. ^Ecr^Bi. 

'AKiopoi, I-7ieal, fut. iKtevpai, aor. mid. 
perf. ^Kcff/iai. 


*A\{u,X grind, fuf. oAeVu (seldom oAS), perf, mid. 
or pass. aA'iiAf<r/jBA. 

*A/)Kew, X svficc, fut. apKeVc!, etc, ; ptOss. with a. ' 
'Efteu, 1 vomit, fut. iniva. etc., perf. act. Ipiipma, 
perf. mid. or pass. 

Zia, X teetke, hoil (intrans.) ; pass with a. 
atu, X scrape; pass, with a. 

TeAe'w, I end, fut. tcAS ; pass, with' c. 

Tp«fti, J trcmhle, fut. TpeVee, etc. Verbal adj. 

Tpf-ff*TiJr. 

Xcfti, X pour, 1 aor. «x«“» perf. pass. 

Ke'xiifim, aor. ^x^Stjv. 

(3) -00. 

'Apia, I plough, fut. apiata, aor. ^pocra, perf. mid. 

or pass, apipopai, nor. pass, 

The following in some tenses have the long vowel, 
in others the short one 


‘Eiraiv60 , 1 praise, fut. liratveiropBi, aOT. iiqiveaa, 
perf. ^frpVeKs, aor. pass. hryviSify, but perf. 
mid. or pass. EinTvT/aBi. 

Afpt 0 , J tale, aor. pass\ y'pefljjv j otherwise ??, as 

aip^tb, ppTJiCai ])pi)pBt.l 

I hind, BTiffu, ISijoh, but S^Sekb, 

?E&E>(Bi, i fut. pass. 8E0j]iro>ia[, for whicl 
the third future, is commonly used 

KaA^ 0 , X eall, fut. vaAw, * 101 . eKciAEffa, but perf 
KeKKifKa, etc. 

TIoPf 0 , X long for, vo$i{aw, jrofi^tro^uai, ?reftr)(ro'^c|' 
^ffrf^eiTB, ireirdftjKO, jr«W(i2>jj;Bej, ivo94e9r}y, 7\ 
rioytw (Lat. lahoro"), I lahour, reorh, vov^eu j bt ' . 
itovdffu, I shall he in pain; iteviyytKtt in botjptt 
meanings ; mid. wovcTbObi, to he fatigued, fuj 
•norfiffopiu, etc. 

MODELS.— ACTIVE. 

Tmst Chnractiriglfe a. C'hnracterutis t, Cbaraetfrisiie 

Pres. 2v(a0)0, i* TeA(^-«)c 0 , Jen(f. ‘Ap(ii-u) 0 , ' 


rah 

Aor. 


dram apart. 

, plmgh. 1 

^teA(e‘Ov)ovv. iip(p‘Ov)ow. 1 

4ffv(fl’0y)uy. 

oTfiatt, 

teas. hpSiru. ' 

fdvr&BB. 

^teAebb. Ifpotra, 

itnthia. 

TErEAv/ra. ap-^oxo.' * 


^teteaAtj. ip-TjpdKt}, 

MIDDLE. 

<ne{a-o)Si'pttt, 

TEA(€'-Q)BS-jBBJ, Ap(rf-o)oD-pa..- 

e’<nr({{-o)c5-/tijv. 

^teA(I-o)ov.^i 7V. ^p(<5-o)#i5-/«jv. 

ovivopm. 

teAov^bi. apiicropatt 

ieTtor-eirp'tfV, 

^teAebb/hjv. Ijpoffdpijy. 

ivm.'ii'ptLi, 

TETEAcBpci. ip-^poptu. 


irertXeffpijy. iip-ijpipifv. 

RAS8IVE. 

ieuio9ip>- 

hiXfoBny- iip6Bi)v. 

ereaaPiiffopau 

TEAEBd^Bo^i. QpoBiiirQpai. 


Verbal adjectives; ffmartos. rsTitarios. aporeos. 
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Tbe further flexions of fffzavftct, ^ordtr^r, 
TercXcjr^ai, ^TireXftr^ijjy, arc like KtKfkfvff/iat, ^kc- 
K<Xctfir/iijy, already spoken of. 

The following contracted verbs take e- in tlie 
passive, thougli they lengthen the cliaracteristic 
vowel in the tenses ; namely— 

NeV*, I Sj)hl, yevTjfffiet and venj/ioi, but h{)6Ti». 

' J heaj) 1 ( 2 ), yeVijcr^ai and v4viffiai, also irfiairiv. 
■' nXftf, J saiif v\€vercfiiUy tv^euira, vttrXfVKOf ire- 
'IvhdeBjiv. 

only in compounds, as iK^ptu, I cafrif out, 

Xdu), I accimukte, 

Xp&ui I give an oracular retgionsc, 

Xpao/iai, J vise, has in the perfect middle /cc'xpii/uii, 
I have used, but in tlic aorist passive 
I ivas used. 

On the contrary, Adu, alvtu, alptu. Sew, and ipou 
do not take the a-, though the characteristic vowel, 
in the. perfect middle or passive and in the aorist 
passiv'c, remains short. 


VoCABXTLARY. 


'ASah/iuUi ’oy (gen, •oi'or), 
inc:q)eriencod, unskil* 
fill. 

'Aft^D^ai, J heal. 

*AkoXou9^o) (witli dat.), I 
follow, come after. 

''Ai^cAfvdrpla, *or, ^ (a 
privntiveand l\€uB«pas, 
free, generous; Latin 
gcncrosM), illiberality 
(Latin illilvraliUu), 
penuriousness, sordid 
spirit. 

’E4w, I allow, permit. 

'EXKOf, •ous, to, a wound 
(Lat. ulcus, Eng. ulcer). 

'Iarp6s, ‘Ov, i, a physi* 
ciau. 

•Kofpios, -B, ‘oy, ^season- 
able. 


Kotrp^u, I adorn. 

Krdofiat, I gain, acquire ; 

tceuTTifiat, I possess. 
A^yiest 'OPi eloquent. 
[AVcjwaf is from 
losi:or, • 1 apeak, as 
Aoywj is from Xrfyor.] 
'AeueeSt^y, -Jpos, 6, a 
JUaccdonmn. * 
Mij3eVoTf, never [with 
the imper, and the 
subj. aor. used jiU' 
peratively]. 

’OXvwvr, •ewj,J, Ulysses. 
lT?wxp<iy -“i poor. 
2(6rin]X</r. -Ui '<n', silent. 

I trip up, I make 

totter. 

I elevate. 

Xtjp^w, I bereave. 


ExnnciSE lOi. 

Translate into Englisli 

1. 01 ircpl A«»v(Sav rpicucoirKU >iax^>t^roi 

4r€\(VTT[(raP> 2. TloWobs uokus irpctrTOi'ror d’pOwOe 
T^XU‘ 3. ^Keh’owj ovs fir uifnVTj ti*X^. *1. 

*P{i5ja rot^a 0€w TfXctrai. 5. MTj5tVoT« Kplyeiv a5o^- 
ftoyas ^I'Spar ^offrjr. (5, '0 xoHjTijr rby ^oyiurarop 
OSutrirta OiwmjKSrarey :reuolr}Kfy. 7. Oi aya^ol SeSpes 
xavpfSa KOiTfiijcrovffiy. 8. floXXol Kt/irrjfifyai xoXXa ov 
Xpurrai Si' ciyeAevOtplay, 0. 0! i^tp^opoftot ovk 
. 6roSljjia(n$' ^yrpts SSois. 10. Oi ierpol to fX«n iut- 
{TOyrat. 11, 'H ^Xb-ttb mvijr Kaipfor KfKTijftuij teal 


yipmi Kill ■ 12, o;.5.1, iSoicr, 

iurtiffaro. 

^etc.—Ol xfpl AtwyiSui\ MiJhse around J^'onulc^ 
(ix., Leonidas and hi.s warriors). 

E.VERcisn 102. 

Tranj-lalc into Greek :— 

1. The good love and honour the good. 2. Xohlc 
youths will follow virtue. .'1. Alcwnder, the kiiii: 
of the Macedonians, conquered Dariu'-*, the king of 
the Persians. •!. The citizens accounted the geneml 
worthy of great lionnur. o. The w;ir h-'i' hcreavf.l 
the city of many chizens. G. The enemy wer.’ 
conquered. 7. The physiewn^ liealcd the wound. 
8. Xo one will gain praise by enjoyment’'. 0. All 
.thing!) iiavc been well cndwl. 


KCV TO n.Vf:KCISKS. 

Ex. Apjicjnitico^ oflon dpfchc llw snmil. tin{ 

gain coiHiupr llici!, . 1 . Move vlrtwp. t. Oft'n OM-iia wickj.I 
tiiflu poijqucra ft pctoil man. fr. Gooit men Jotc- virtue. iJ, Many 
meo die tn tJic floiver of Oicir ap'. ", Ei tlicr k sih iit , or *.jical: 
tietter Oiinpi. 8. It l« nws'uiry fur aII men t«i diis 0, Tim 
mind llm JO. I.'tiKnKUlir.ivt'Iy.npilnvf 

thevDimy, f,o)i!ioiK 11. M.inyMl before Oii’yarr'lutiipry.nn'l 
Uriak before they arc llilrj-ty. 12. JVrtunc 'n» ally !•» tlio Ml.- 
ithovyrhodoMtlnnn). 15. IVncIcs was thmi'Ii’niiprm'l Uplij. 
nhig, rtnd {yntunp Cret‘cc into ronni'ion, it Would lliat nil 
clifldn.ti would ]i»v<> t!»«r inrcnl h 

Ex. 00.-1. T^ftwroc, 2. 'E^affstn. ,*/, 'nfasata, 4 
'E^irararoi'. i. 'll^araruri. ti. T.nVuc. 7. Tiuui^ci. {• 
‘OffTponjybcwafrirrarrovcroAtMiow. 0. lloiw. 10 4<d'w- 
|ui’. II. Utu-wBt. 12. 0( e»i«7t. 1.1. '.Vmpaerf . 

14. SpoiTfi. 15. Tt),* iroAii' nr>rxi'Kar. 10 01 iyaPoi raifftTm-t 
>»fo5 Ayairwffi, 17. ’0 ffoit v5}i' oynBrif. If, Si’ roj-rat 

ayair^s. 10. ’ERru-oi opilioi. 

Ex. OK— 1. A w-ickeii iiiaD i.s iinforlnnalc, nen timnph |i.> 
tmiw. 2. The \K*i life is if ynu are jnMlcr of jwir mind. 
S, It M more bceomiijp lo be silent limn to speak. 4. Tliink 
that Gntl STCS whatever yon do. fs A friend laiionnac with a 
friem) labours for Minerlf. 6. J/!t not tnortnl men Udiik aliovf 
Uif gods. t. I.«t not him who i-s cipecfally proq'crom 1" 
liaoglity. B. One who in inlsfortnnc should tiiAi;rili<jiair, 
bat expect better thing®. P. God him who laWnr" 

10. Practiiicjnstirc in word and deed. 

Elx. 02.->I. 2. 2. KOrx'xevi' aA>.' 

ova rvlat^diwr. 4. Av(mx®it* 5. Kparci ?ov Oi'pai'. <>. 4tAoi 
^lAciv (rv^iroiiiVBU T. Mi) OiiTret avOpwrot virtpefax’f ^poiiiru, 
S. *AOvp«t'ffii' oral' nKw; rperrun. 0. ’.AOi'^rlrr. Id. 

11. *0 »ttf rb ouna iffiiKti. 12. Tot'v 7i|i' jcjra{on’ii;rd(rcor>fac 
(ffafm 0 ffo^dv. 


APPLIED JJEOHA>'ICS.— Xni. 

JCoiifi'HM’tf/r.ir t;'. 2'*i.] 

STHESGTH or 3f.\TElllAL.S-TrnM.'? " ANJ> 

^'liTRAiN'’ i)En.N*i:n-sLMiT.n ii:s>rLi: an‘i» 
COMPllKSSJVE SritESM:.-' — HooKi:.' I~\W — 
ELEMENTAKY RlT.i:.‘^-E,\'A>Il'M>. 

“Steesotji of malvrinl®" i-^ ihfunmeghcnloth" 
subject which denis witli lbD’'e qu*'‘'jjnn’>' Inso'.ting 
the piojx;r size and simp' to be gbcji to v.iriou*' 
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parts of structures, the material of which those 
parts are composed, and loads to which they are 
subjected, being known. The relations between 
load and de/ormation, or change of shape, form the 
central facts or laws of this part of applied mechanics ; 
indeed, we are here concerned chiefly wdlh the laws 
of “ stress ” and " strain of various kinds. 

“Stress" is the mutual action believed to take 
place between two bodies in contact, or between 
the particles of a body subjected to load. For 
instance, if we suspend a heavyweight from a piece 
of wire fastened to the ceding, it is evident that 
across any imaginaiy interface or cross-section the 
particles must act in such a way as to balance the 
pull of the load. This action we may image to 
onrsdves ns a mutual pull between the particles on 
the two sides of the section. Stress is generally 
measured in terms of applied force, and expressed 
as the force jusr nnit area of cross-section, in such a 
citse as TtoC of a pfiece of nnrterfaf sabj&sted (tj ptrff. 
The stress in this case is teneilc stress. 

A short pillar supporting a load is subjects to 
stress of a similar kind if the load acts p^ectly 
in the axis of the pillar ; the particles in this case, 
hovrever, may be au{^osed to fnnh instead of pulL 
This is termed conqnetske stress. 

A third kind of stress is that due to a tangential 
force, The particles in this case arc subjected to 
a mutual sliding action ; this is called shear stress, 
and the resulting action is termed shearing. A 
plate of iron whilst being shorn in the shearing- 
machine is subjected to this stress. The only other 
stress to which we shall refer is that experiencedby 
a body which is subjected to a uniform pressure, of 
the nature of fluid pressure, all over its surface. A 
small block of material immersed in the water in an 
hydraulic press has this kind of stress. It may be 
called hydrostatic, or volumetric, stress. 

Each of the stresses here referred to is, in an 
elastic solid— meaning thereby a solid whicli, when 
subjected to stress within certain limits, returns 
again to its original shape when the stress is with- 
drawn— accompanied by a certain change of shape 
or volume. This change of shape, or deformation, 
is termed strain. Tensile stress is accompanied by 
tensile strain, and the body increases in length in 
the direction of the stress. Compressive stress 
involves compressi^'e strain, or shortening. Shear 
stress involves shear strain, or distortion of a 
peculiar kind, which may be illustrated in a way to 
whicli we shall presently refer; and hydrostatic 
stress is accompanied by change of volume, or 
corresponding volumetric strain. Remember, then, 
that stress has reference to had, and strain to de- 
formation. Tt is very important fo observe these 
distinctions, ns the terms arc somewhat loosely 


used by many practical engineers. Stresses are 
usually expressed in ponnds of force per sgvare inch 
ifteeiion, strain being a mere ratio. 

The methods of estimating the strain in the 
v-arious cases will now be explained. For instance, 
in the wire referred to as being subjected to tensile 
stress and straib, the strain is measured by the raf f<i 
of the increase of length to ike original length of the 
spemmen, or it is the fractional elongation of that 
portion of the specimen considered. 

Compressive slrain is measured in a similar waj', 
substituting decrease for increase of length. 

The way in which shear strain is measured will 
be best understood by reference to Fig. 75, in which 
a small prism of stuff is acted on 
by forces as shown, the result be- 
ing the production of shear strain, 
which is measured by the little 
angle (in radians) between the 
o&f position XT' of one side and 
its new position x y. Since this 
angle is very small f(W ordinaiy 
forces and materials, its magnitude may be taken ns 
Y Y* 

andif we call the side s a: the side of the 

prism, the ratio which measures the shear strain is 
the amount of medion of a particle in a direction 
parallel to the fixed die, divided hj its distance 
from, thai side. This is, as before, a mere ratio, and 
w'e may adopt any units we please for its measure- 
ment if the same units are employed for both terms 
of the ratio. 

Volumetrio strain has reference to change of 
bulk; and if produced by increase of hydrostatic 
pressure, it is measured by the. ratio of the 
diminution of volume tc the original veUme. If 
the pressure diminishes, substitute increase for 
diminution in volume. 

HOOKE’S LA.W. 

Hooke, about the year 167G, first enunciated Ins 
celebrated law', deduced from certain experimental 
observations— the law being that, within the limits 
of stress for which tbe material is perfectly elastic, 
Stress is proportional to Strain. ^ 

If we apply Hooke’s law to each of the kinds of 
stress and strain we have been dealing with, It tells 
us that in each case 

Stress = stmm multiplied by a certtun cocflldcnt or 
'' multiplier. 

For tensile or compressive stress and strain, the 
rule becomes— v 

Stress s E X strain, 

where E is a coefficient or modulus, generally called 
“ Young's modulus of elasticity.” It is different for 
different mnterials, but the same for tension and 
Compression in most materials. 



Pig. 75. 
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For shear stress and strain the law is — 

< Stress s K X strain, 

'where N is the “ modulus of rigidity ” or modulus 
of torsional elasticity of the stuE \ 

For the remaining kind of stress and strain 
'referred to the law is— 

Stress s K X btiftln, 

where k is the "modulus of cubic oompresri- 
bility." 

All these moduli are generally expressed in lb. 
per square inch ; in other words, the modulus is 
really that stress which would produce unit staain 
if the stuff remained elastic. For instance, in the 
case of a tie*rod the modulus b is that tensile stress 
which would make the elongation e^val to the 
original length if we can imagine any material as 
being elastic for such a high stress. Of the three 
moduli, that of most importance in engineering 
oalcnlations is Young’s modulus. The following 
table g^ves average values of the moduli for a few 
materials 


MODULI OP ELAaTlOlTY. 


JWotW. 1 

B.' 

N. 

k. 

Iron, cast . 

< 

17.000. 000 

27.000. 000 

d,scio,ooo 

: 14,000,000 

„ wrought < 

to 

20.000,000 

1 MO, 600,000 

50,000,000 


80.000.000 

11,000,000 


,, ' tcmpoicd . 

36.000.000 

13,000,000 

20,000,000 

Buss . . . 

12,000,000 

8,600,000 

-- 


IS.000,000 : 

6,000,000 

24,000,600 

Pliosphorlnonze . 

13,000.000 

6,400,000 

. — 

Atumuduca broazo 

14.800.000 

11.400.000 

— 

— 

Guii'inetal . 

— ■ 

— 

Wood, yellow pine 

1,400,000 

00,000 

— 

„ pltcli pine . 

2,000,000 

^ 82,000 

— 


1,600,000 

300,000 

Water .' . . 



ULTIMATE AND PBOOF 8TBESSES. 

The nUimoie stress, or strength, of any material 
is the intensity of stress, of any given kind, required 
;to produce fracture. It is estimated as if the section 
of the material remained of the same size up to the 
breaking, which is not the case, as the section, in 
the case of tensile stress, for instance, usually 
diminishes before fracture takes place. 

^ The proof stress, or elastic strength, of any 
material is the greats stress the material wfll 
bear repeatedly without taking a " permanent set,” 
or without permanently chan^ng in shape. 

The kwZftny stress is that stress which is con- 
sidered permissible in practice, and is ‘usually found 
by dividing the ultimate or breaking stress by a 
number called the/izc£p?' of safety. It appear, 
however, that the practice of French engineers of 
^ allowing as working stress a certain fraction of the 


elastic stress, is more consistent wth theory' The 
&ctor of safety in both cases must be determined 
by experience. ' 

Our knowledge of the ultimate and proof stresses 
of various materials, and of their behaviour under 
l<»d, is mainly due to experiments which have 
been carried out by the aid of testing-machines 
designed for the particular purpose. Our space 
does not admit of a very detailed description of any 
of these, or of the various methods of applying and 
measuring the loads or stresses and the correspond- 
ing strains. The form of testing-machine for such 
materials as iron and steel most in favour in this 
country acts somewhat on the principle of the 
machine which will now be described. In Fig. 76 a 
single-lever testing-machine of the type most used 
for testing iron and steel in large ironworks, and 
also in the laboratories of engineering and technical 
colleges, is shown. The student will have no difScnlty 
in understanding the action of the machine. The 
specimen ais connected by proper gripping arrange- 
ments at one end to the short arm of a strong 
lever l, the fulcrum of which is nearly over the 
centre of the strong central support, and at the 
other to a powerful cross-head connected with the 
ram of an hydraulic press, the pump of which is 
w’orked by a belt thiough spur-gearing and a pair 
of screws, which arrangement steadily presses the 
water without pulsation out of the pump-barrel 
into the straining oylinder. The moment of the 
pull in the speoimen is balanced by the moment 
of the movable weight w, which is rolled along the 
lever by a screw and worm-wheel (not shown), the 
screw being worked by the spur-wheels driven 
through the bevel-wheels B, either by steam power 
from the pulley p or by the’ band-wheel H. The 
large lever L is continued in the direction of in, and 
the movable weight starts at its zero position from a 
point on this end of the lever, at which it balances 
the excess weight of the longer end of the lever, 
an upright standard b being prorided to prevent 
too great a descent of that end of the lever when 
the specimen breaks. The machine is here shown 
arranged for tensile tests, as its action is then 
more easily understood, but it can also be arianged 
for compressive and bending tests. 

This machine has been supplied by the makeis, 
Messrs. Joshua Buokton and Co., of Leeds, to many 
large ironworks and engineering college laboratori^ ; 
among others, to the Central Institution of the City 
and Guilds of London Institute ; in that case, a 
lW)-ton machine— ».<?., a machine capable of applying 
apuli equal to the weight of 100 tons to thespecimen. 
The various methods of measuring the strains corre- 
sponding to different applied loads we need not liere 
enter into \ that adopted by Professor Unwin in 
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cohncsctioH with the lOO-ton machine ju^t referred , With the “fatigue ” of materials we have not space 
to is a sGmi«automatic recording method.* to deal, nor with sacli facts as the raising of ttio 

dastic }imit bf the application of a load slightlr 
STHESS-STiiAix IMAGBA3IS. exceeding the old limit, nor the influence on the 

The curve connecting stress and strain is found shape of the curt’e, of the time^rate of application 

by experiment to be a fairly straight line for loads of the load. In rc^rd to the “ fatigue of mebil.':, 



Fig. 76 . 


not esceecUng tho elastic limit, espedaliy in the 
case of such materials as wror^ht-iron and steel. 
Such a curve as that shown in Fig. 77 would be 
obtained in testing these materials, wpedaDy if 
the ourve be automatically drawn by a suitable 
autographic recording<apparatus. 

It will be seen that up to a point A the is 
almost exactly straight, showing agreement with 
Hooke’s law. Between a and b there is a slight 
curvature, and at b there is (especially for ham- 
mered or rolled spedmens) a peculiar deflection in 
the curve; this has been called the "yield point” 
andis probably the record of a physical condition due 
, to the hammering or rolling to which the specimen 
Ins been subjected. The maximum load is reached 
sit c (which has been called the “ plastic limit” 
by Professor Unwin), the specimen, if in tendon, 
I drawing out locally from b to o, and breaking at D. 
Diagraraslike thishave douc a great dealtoenlighten 
us as 10 the behaviour of materials under stress. 

* For further description of this method and vahmWc m- 
fomialion on the subject. «e "Tlic Testing of Materials of 
ConstTUCtIon,”by Piof Uiurlii, F.IhS. 


it has been shown by Sir W. Thomson tliat a wire 
supporting a weight, when kept vibrating with a 



S/mi/i 

Fig. TT. 

droular reciprocating motion, showed increased’ 
sluggishness, due probably to increased internal 
viscoaty, as* time went on ; but that, if allowed to 
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rest, its original elasticity wiis regained. Materials 
like iron and steel only stand a comparatively small 
stress if that stress alternates, say,iroin tension to 
compression. ^ 

By means of teating-maohines of the types 
referred to, values of the ultimate and proof 
stresses of vaiious useful materials have been 
obtained. The following table gives average values 
for some of the materials most in use in engineering 
construotion. These values have been selected from 


various authorities ; for the most part from Professor 
Ewing’s article on The Strength of-'Materials,” in 
the Mwyclapsdia Syitamica. ’ . - 


‘"ULTIMA.TE STEESSES {Pounds per s^^uare incK).' 


Com- 

piesqive. 


Sheanug. 


Ois^l^on . 1 

■\Viouglit-itun plates ) 
along tlie fibre . \ 
TViouglit-iron plates i 
acioss the fibre 
^lought-iron Inits . 

\Mie . 

Steel ptatet>, mtld . 

^ A^le aud ml steel , 
Finest dironie and f 
tungsten steels . | 
Steel pmno<wue 
Copper, cast 
„ rolled 
„ ^ire 
Brass. 

„ ■wire 

Phosphor bronze 


Uattganese bronze 
Timber-* ! 

Yellow pine . 

Pitch pine . - . 

Oak . . 


15.000 

54.000 

50.000 ' 

56.000 

78.000 

67.000 

60.000 

150.000 
to 

160.000 
800,000 

20,600 

80.000 

62.000 
28,500 

50.000 

45.000 

74.000 
to 

^150,000 

67.000 

8,350 

to 

7 600 
0,000 
7,000 
to 

15.000 


94,000 

44,800 


78,000 

11,200 


24,600 . 

45.000 
to ' 

50. 000 


About 50,000 
„ 69,000 


) About same 
\ aa tensile. 


9,000 


PEACTIOAL lUiESTEATIONS AND EXAMPLES, 
The student can very easily arrange a simple 
apparatus whereby the connection between tensile 
stress and strain may be illiistrated. Let him 
fasten one’ end of a piece of wire to a beam or other 
suitable support, and load the wire at the other end 
^ with a regularly increasing series of weights, ob- 
serving the lengthening of the wire correspohdingto 
each load by means of verniers Pig. 78 shows a 
suitable arrangement. It will be found that when 
' the several v^ues of load and the conesponding 
elongations are plotted on squared paper, a curve 
is obtained which is fairly straight for some 
distance from the origin, showing that within 
certain limits Jengthenin/f is proportional to load, 
which is really Hooke's law. The elongation should 
be measured by two verniers, fastened respeotively 


at some distance from the ends of the wire, the 
length of wire between the verniers only being con- 
sidered ; the difference of the motions of the two 
verniers divided by this length will then be the 
strain. 

The problem of designing a piece of any structure 
so os to resist compression is not so simple as if the 
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stress were tensile. In the case of a tie, the area 
qf oross-seetion is the all-important consideration, 
its shape not being of much importance. In the 
case of a strut, not only must the section be of 
sufficient orca, it must also be of a suitable shape 
to prevent deflection or bending. The question 
occurs to one here why should a stmt bend laterally ? 
Well, if the strut were perfect and perfectly loaded 
it would not deflect till just on the point of breaking, 
when it would suddenly bend and break. 

But struts in practice are never perfect, either in 
homogeneity or in a:^iality of load, and hence we 
hawj a gradually increasing deflection as the load 
IS increased. 

If a tie is originally a little bent the load tends 
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to straighten it; wliercaq if a strut has an initial 
deflection, tlic load increases this defect ; in other 
words, a tio is in stable and a strut in unstable 
cquilibrinm. It is onlj when a strut is ihert in 
comparison to its lateral dimensions that its strength 
may with any degree of accuracy be calculated by 
the rules for simple compressive stress. 

In the case of shear stress and strain, a rough 
illustration of wbat^takes place may he arranged (as 
shornt in Fig. 79) by fastening a prism of some 


Numerical Examples. 

L A wrought-iron bar used as a tic«rod has to 
withstand a pull of 20 tons ; find the proper area of 
its cross'scction from the limits of stress giwn in 
the table on p. 345, and using o as a factor of 
safety. 

Referring to the table, the ultimate stress for 
wrought-iron bars is 6G000 lb. per square inch; 

hence, the safe stress is — or 11200 lb. per 
0 
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square inch. 

Total load 
Area of section ~ 
_ 20 X 22I0 


Hence the required area is 4 square inches. 

2. If the tie*rod in the previous example 
is of circular section, find its diameter. 


The area of a circle d inches In diameter 


is ‘7854 X d? square inches; in this case, 
therefore, 

4 = isSld*, 


whence (I a 2'25C tnclio«. 

iVirtc.— The following is a convenient rule 
for finding the diameter of a circle of whicli 


yielding material like india-rubber to a table, and the area is given 


acting on one of its faces by a tangential force. 
In the figure, a rectangular block of lndia<rubber 
G F z n is fastened to a table, and a board A b is 
attached to one edge ^vlth strong cement ; the board 
being palled by a horizontal force, approximate 
shear strain being produced if the length F G of 
the prism is great in comparison with its depth G H. 
TJie shear stress is estimated by dividing the total 
horizontal force (in this cose the suspended weight) 
by the area of the india-rubber in square inches at 
the place where it touches the board. The shear' 
strain is the corresponding motion f t' dWded by 


d ss l‘I28 -/a sa 11 -/a nearly, , 
where A is the area. 

3. A weight of CO lb. is suspended by a wrought* 
iron wire ; find the diameter of the thinnest wire 
which can be used with safety, the factor of safety 
being as in Example 1. Stress as per table. 

Answer, dss-OB incli. 

4. Find the amount the last wire will elongate 
when loaded, its length being 20 feet and Ea 
29000000. 

The stress is 15600 lb. per square Inch. 


the distance 'i' X, both in the same units. 


Stress s E X ntratn, 


If corresponding values of shear stress and sluar 
stimn he plotted on squared paper, a fairly straight 
line is obtained, showing that up to a certain load 
Hooko’s law is true. Part of the motion, however, 
is due to bending, and the experiment cannot be 
considered as moro than a rough illustration of 
wlmt really takes place in a material subjected to 
shearing forces. 

No simple illustration of the laws of cubic com* 
prcssibility can be arranged. With the piezometer 
(an apparatus described in most books on natural 
philosophy) experiments of this nature may be 
carried out. The practical bearing of the laws of 
stress and strain, wliioh have been very briefty 
introduced to the reader's notice, will he shown in 
the following examples. . _ , ^ 


Or 1S600 s SDOOOOOD x Btiulu. 

Ulicnce strain = ~ 'OOOSSrD. 

Now strain is the fraction of its length by which - 
the wire gets longer ; in other words, every foot 
elongates '0005379 of a foot, or 20 feet elongate 
•0005379 X 20 of a foot, 

Or *0005919 X S40 of one incli s ‘ISO incli, Uio cloiigntioa ^ 
required. 

5. Find the elongation of a steel bar 3 inches 

square and 40 feet long, when subjected to a pull 
of 40 tons. E= 30000000. Answer, ‘SoS inch. 

6. The diameter of the piston of a steam-engine 
is 12 inches, the diameter of its rod (which is of 
steel) 13 inches ; if the space in the cylinder round 
the piston-rod is put in communication with a boiler 
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'containing steam at a pressure of ‘80 lb. per square 
inch, find the lengthening of the piston-rod just 
before motion occurs. The length of the pisti^-rod 
is 6 feet. ' Answer, *00736 inch. 

>7. Find the safe load on a circular iron rivet 
1 inch in diameter, it being in “single shear*— . 
' i.c., so &ced as to be likely to shear at one section 
only. The ultimate shear stress may be taken as 
22 tons per square inch, and the factor of safety 6, 
Answer, 7740-8 lb. 

8. A pine beam 3 inches 
broad and 11 inches deep pro- 
jects 1 foot from a wall, into 
which it is firmly built, and 
bears a load of 2 tons at its 
outer end ; find the deflection 
of that end, due to shearing. 

H =90000. 

Beferring to Fig. 80, we may 
consider the load of 2 tons 
as acting uniformly over the end of the beam, 
which is 11 X 3s=SS sqnare inches in area. Hence 

, ^ 2 x 2240 . , 

shear stress = ■ — ^ — = 136 lb. per square inch 


used as before. 



nearly. But shear stress = K x shear strain. 

' Let 3! inches be the deflection required, then ^ = 


the shear strain ; 

130 


Nx- 


or 


180 X.I2 
80000 


from which as = '018 incli, the deflection required. 

9. The two halves of a flange coupling, wluoh 
has to transmit 60 horse-power at 100 revolutions 
per minute, are fastened together by four wrought- 
iron bolts, the centre of each bolt b^g 6 inch^ 
from the centre of the shaft. Taking the same 
stress and factor as in Example 7, find the smallest 
sectional area which will be sufficient for each bolt, 
Supposing the coupling to have 'only to transmit the 
power steadily, and not to be subjected to shocks. 

Let a square inches = the required area. Th«i 
a. X 9866 is the greatest force each bolt will hear ; 
and a.x 9856 x ^=<6 x 4928 is the moment of 
this force about the centre of the shaft in pound- 
feet, and four times this is the total torque or 
turning moment. 


But toKiuh X 2ir X No. of revolutions per minute -i- 33000 
s= horse-powBT. 

Hence, . 


gx 4028x4 x2x3‘l«6x 100 
38000 


~(Jo; 


from which a=-16 of a square inch nearly. 

10. Find the new volume which 1 cubic foot of 
water assumes after it has been feubjected to a 
pressure of 3 tons per square inch in an hydraulic 
press. ’k= 300000. Answer, -9770 cubic foot. 
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lEREGULAR VERBS OP THE BECONB CONJUGATION. 

Verbs ending in -ere are of two sorts. The first 
have their present indefinite long, such as Urc, 
eadSrey etc.; the second short, such as assorla-e, 
emotcefe, etc. 

1. IRREGULAR VERBS ENDING IN LONG. 

The irregular verhyotere, to be able, is thus con- 
jugated 

Ikdsf. iStniple Tenm.~Fres. Fot^re, ioteaUe.— Fres. Gcnimi. 
Potendo, bewiff nble.— Fnsi Pari. Potato, hee^i aUe. — Cojh- 
pound Tenses,— Patt. Av4re potnRo, to have 6e<» (ibie.-Fa5i 
Av^ndo potato, Aavinp been able. 

Ins. Pres, Possd; piidi; pu6, pudU oi' pdte. PossiAiiio; 
pot4ts ; p&ssoQO or p6nna*~/mp. Fot4va or poteft ; potevi ; 
potevA or potAa. Potevimo; potovdto; potAvooo or potdauo. 
— Ind. Prel. Potei ; potdsU ; potA Potemmo ; potdst* ; 
potArono, potAttero, potero or poter.— Fotid, potrdl, 
potid ; pedTAzDo, potrAte, potidnno.— Cto»d. Tree. PotrAi or 
potrla ; potresti ; pottebbe or potm. Fotreiumo ; potrAste ; 
poIxAbbero, potrlano or potrieno. 

(No Jmpemtioe.) 

Sob. free. Che posse, clio pdssa, che possa ; dm possi&ino, 
che possIAte, che pAsseno.— Imp. Olie potAsoi, cbe potAssi, ehe 
potAsse ; che potAssiino, oho potAste, che potAssero. 

The irregular verb to know, is tlius con- 
jugated 

IHDXF. Simple TcJises.— Free. SopAre, io Inow.— Free, ffentnd. 
BspAnilo, kmoin^.—Pasl Fort lipftto, imoien.— CoojpouHd 
Tcttece.— fttrt, AvAro sapAto, to liave biown.— Foej fferutid. 
AvAndo snjnito, having hwm. 

Im Free. 86, fidi, sA or sape; sappiimo, sopete, suino.— 
ftyj. SapAviv or sapAo, sopAvi, sapova or sapAa ; sapevAiuo, 
sapevate, sapAvano or sapedno. — fnd. Fr«i. Seppz, aapAstl, 
sApim ; f-apemmo, supcste, sAppero.— fVJ. 8apr6,sapi4i,sapi.'i; 
saprcjno, sapiAto, sapranno.— Coud. Free. SaprAl or aopn'a ■, 
sapresti; saprAbbe 'or sopria. SaprAimno; enpreste; snprAb- 
Lem, sapriano, or sitpiieno. 

Imp. SAppi, sAppia ; aappiAmo, soppiate, sapi'Jano. 

Sub. Free. Cho sAppln, die sdppia, che sappia ; d»e sap- 
piamo, die aappidte, die sAppiano.— Imp. Clie snpAsii, che 
Mpes^, che enpAsse ; che sapAssimo, che sapAste, che 
sapAssero. 

After this example conjugate the following 
irregulai- verbs 

ABsapAre, <o let one liiow. RiBapAre, to fciioai njmiu. 

Antisap^ to/orcsec. Strasapere, to be too Kmoiug. 

The irregular verb sedere, to sib down, is thus 
conjugated 

IxnsF. Simple Tenses.— Pres, Sedere, to sfi doim —Pres. 
CerMxd. SeclAndo or aeggAnflo, silting dov>n.~P(tit Pay t. SeddTO, 
sat down, — Compound Tenses. -Fnri. Ai-Are seduto, to have 
sai down.— Fttsi Gtrand. Avendo sedAto, having sat down. 

Im Fres. SiAdo or 'seggo, siedi, siede ; sediaino or seg- 
gidmo, sedAte, sIAdono or sAggono —/i»p. Sedeia or seilAa; 
sfdkvii sedAvn or sedea. Sede^-Amt); Rede\ate; Beties-ano, 
seditno, or 8edAano.-7itd. m, SeclAi or sedAtti ; sedertl ; sede, 
sedette, or sedAo. SedAmmo ; sedAate ; sederono, tedettHo, or 
gedero— Fid. Sedcr6 or sedrA, acderAi, sederA; seaereino, 
sederAte, sederanno.-Cond. Pres. Sederei, aediAi, or sedeila; 
sederAstl ; aederAbbe. SederAnimo; aedeiestc ; hcdeiAbbero. 
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lur. Stidl, 6i^(]a o? scdiuno frr scssI'^niOi 

AiidaDO or sig^xio, 

blii. Pres Che Mede, or uggia; che ^edii, segga, 
v6sgn, or stegi ; chL ^iida or segsa. Che sedi uuo or bCi,^ntiio« 
<lic bcduitc or Bcggute; die stedatio, seggaao, or scggiaiKi.— 
Imp Che sedtssi, die sedd>>8i, che sedc^se ; die scddsaimo, ehe 
bcdistc, clic scdcssero. 

After this example conjugate tlie following 
irregular ^ctbs:— 

PossediTC, Risederc, to iuide, 

1‘rescdcre, io preside Soprossedire, to tuptrsalt. 

The irregular verb tenerdt to hold, is thus Goa- 

jiigdted-— 

Korr. Simple ren»cs —Pi a. Teiiere, to hoW —Prti Ctfimd 

TentnUo, /wfdinn.— Pn«{ Part Teuuto, Md Comjioiiwl 

7eiues.— Pnsl A\{.re teniito, (o hate held.— Past GaKttd 
A\endo temito, httttnfr JitM 

IsD. Pra. Tengo, ticiii, tieue : teniimo, ten£te, t^ngono — 
Imp. Tcneta or tenea ; ten^n , teneta, tente, or tenia, 

Mino : tciie\ate, tenetano or tencono— /nd. Pret. Team, 
tencsti, Uiinc , tenemmo, teueste, tennero — P«t. Tem, tenai. 
teria, terremo, temte, teminiio.— Cbud. P«j Terrei or term, 
terrcsti, tenibbe or term ; tenennno, terreate, teirebbero o> 
temono. 

Imp. Tidni, tenga ; teniamo, teni.'itc, tengano 

Siu) Pres Che tengi, die tenga, <^e teoga ; che tentomo, 
(lie tenuite, che tengano — fm;! Che tencsai, die tcne^ist, die 
tLiicsae , die teodasimo, die tenote, che teneeaeio 


After this example conjugate the following 
lucgulflT verbs — 


Apptrtonere. to lelono, 
Attenersi, (o aMatti. 

Attonire tonlMiii. 

Contenere, to r^ivia or oon&ttir 
Detenere, (o ddain. 

Intertenere, to detain. 
Mantcnere, (o nuiiiUain 


OttenArc, to ohMin 
Apii-ittcoere, to belong 
Riittciieic, to stop. 
Ritenere, loretam 
Soprattenere, to retniN 
baetenere, to support 
Tiattea^re, to eutertaia 


The irregular verb vcdSre, to see, is thus con^ 
jugated !— • 

IjniEP. Stniple Tcn^ea.— Pir* Vedcre, to set— Pits Cnnitd 
Yedendo or ^eggendo, seem?.— Poet Pnrt. Teduto or aikto, 
oeen — CompoKiid 3 urn* —Put A^6re \ eduto, io hate teen — 
Put Cenind, Attedo>eduto,har»9seen 

IKB Pits, Yddo, viggo, or t^ggio; tedi or >c’, vede 
^ ediamo or veggiaino ; t edete ; t edono, > eggono, or a egginno 
— 7mji. Ved^a or ^edea, tedeti, tedeta or redea ; vedevamo. 
\edet*ate, iPdetano — Iiid. Pnt Vidi,tedesti,Mde;^edet»m9, 
vedeste, tidero — Pat Vedio, tednii, tedra . tedremo, 
\etlrete, tedmiino— Coni. Pres. Vedrei or >edm, vedicsh, 
tcdichbe or tedna ; tedremmo, tedresb*, tedrebbero oi 
vednano 

Imp. VMi or ^e'; teda, aegga, or teggia Vedjawo »r 
veggiAmo, ^cd6te; tedano, tegRano, oi vcggiano 

Sua Pfc* Che %edo, ^eggo, or reggia, die reda, vegga, 
^eggla, or ^egg1; dlet'edA,^egga, ora'eggic. Che aedninooi 
\eggnino; che tcdiate or veggiate, che iMano, teggaiio, or 
aegguino.— fflip Che tedessi, die ^ednsi, che tedesse . du. 
\cdcssimo, die^cdestc, die >ed(,h»ero. 

After this example conjugate the followup 
irregular ^crbs — 

AiitnpdcrCi io/oitste. Mahedeio, to loot at vifb tn 

Attedtrsi, tojifPffUf. eiiteve. 

Uistcdire, to fieffteet. Pretedeie, loforrstc 

DneUcro, to share. Prottedero, topioiidc 


Rattedcjsi, to amend Sprovtcderc, to have dtstttvte. 

Ruederc, to see a^m. Strav edere, to s'c niucb. 

bopiovvederB, to dueneatten* Tnvedero, to see double. 

tiiely. 

The irregular verb toUtc, to be ^silling, is thus 
conjugated:— 

IsTEF. Ample re««ei.— Pres Volere, to is ieiUinj.—Pres 
Gerund, Volrado, betni? iii1liny,—Past Part Volute, tven 
iLtatnff.-^Cmpound Tenses— Put. Avere voluto, to hate been 
Witting —Past Gerund. Avendo voluto, 7<at tng leen irdlmii 

IsD. Pres. Toglio or vt>', viidi, viioli, or vno; viiolc 
Xoglinmo; volete, vogliono— Imp Voleva or volcv; voltsi 
or volei; vol^a, voles, or volia Volovamo ; volevatc; 
volevono orvoleano— Iitd. Piet. ^ olli,voUsti, volte ; volemuo, 
volesle, volleto.— hut Norro, vomu, vom, vorarao, vorrfte, 
vomnno— Cojid Pies Vorrci or vorrn; vorr£!>tt; vorttbbe 
or vonia YornTmmo; vorreste; vontbbero, vomano, or 
vomeno. 

Imp. Vogb, v6glia; voglnmo, vogliate, vngliano 

Sub Pres Che voglin, che voglm, che vo^lm; clicvogliamo, 
che voglnte, ehe vdglivno— Imp Clio volibi, die role^i, che 
volesee, ehe voldssimo, chevolevte, che volessoro. 

II. IBBEOULAR VERBS EKDIKG IK -BTC SHORT. 

1. T er&B carfm/7 in -CERE 

The irregular xerb crSseerc, to grow, is thus con- 
jugated 

Imuef. AmpIeTentte.— Pre« Cresedro.topioti.— Pres. CerKnd. 
Crescendo, jiroinnff — Poet Part Creewuto, ffroum — Com- 
iwmd Tciieee —Poet Essero cresemto, to have pronn.— ?«it 
Evsudo crevemtn, havinji proitn 

Ind Pru Creseo, ctbsu, cresce , creecnino, crescilc, 
ciescDDD — lup. Cre»ce\a or ciescev, ereseev), crescava or 
cicscea, crescevatuo, creeeeinte, crcscivono or cieeceano— ' 
Ind Pnt Crebbt; creveestt, crebbe Ciescemmo; cresceste; 
oebbeio, creseeio, or crescer— Put Crescero, crescemi, eras- 
tats ; creseeremo, cresceiite, creseerinno — And. Pres Cies- 
cerei or crescem, crescer^sti, treveeribbe or crcscena; cres- 
cerimmo, crescciMe, crescerebbero or crescenaiio. 

Imp. Ct^sbi, cicecnj ciescianio, creveete, cresenno. 

SVB. Fret Che emea, che cresca, che cresea ; che crescidmo, 
die crcseiate, rhe cr^ecviio —Imp Che crescessi, die crcac^si, 
cho ciescesee ; che creic^ssimo, cbe creaccste, che crcscesscFo 


After this example conjugate tlie following 
irregular verbs : — 


Acciiscere, tb vnereoK. 
Deenveere, to deortaic. 
Diecrescere, to dreroua. / 
Inerescere, to be tired 


Ricrfecere, to irnito asnim. 
Rmccrcscere, to inereasc. 
Rinerevcerc, to dispdfasc. 
Scnacere, to dimini<h. 


The irregular verb nifseere, to be bom, is thus 
conjugated : — 

Indef SimpTe Tenees —Pres Knscerc, to be born — Pret 
Gerund. Kaec^ndo, beinp bom,— Post Part Knto, been born 

Compound Tenses— Post Eeseie mto, to how been bom — 

Past (tenmd Esaondo nito, hapin^ been bora 
Imi, Pres Ndaco, msci, nnsec, nasci.'imo,nn?cctc, mscono 
— Imp. Nosceva, nasc^vi, nnsceva; noscevAmo, naveevate, 
iia«c6iano— Iiid Pref. Kacqui, mscesti, nneque; nascemmo, 
navMSte, nacquero — Ttit Raveerb, nascerai, nosceraj nasce- 
lemo, mi«r6te, naacerannti — Oond Pres. Knscerei ; nasceu'iti; 
imscerebbe or caicena. NniccrcmTuo ; nascercstc ; nnicercb* 
bern, oavccnano, or n’isccncno. 

Imp. y.'isei, nisca , pasmamo, naicetc, navcaim 

Spb PfO). Che n'tsca, che nasca, die ndscaj chc nascinmo, 
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che-fiftsciAte, che nascano.— Jwijj. Che iiasedssl, clie-nascessl, 
che TUisccsse ; che nascdssinio, die nascd^te, che nascessei'c. 

After this example conjugate the following 

Soprannascere, tt> spring on or Rinascerc, to be borw ojain. 


The irregular verb drdere, to bum, is thus con- 
jogated:— 

Iot>ef. Simple Tenses.— Pres, Ai-dcre, fo'iiira.—J’m. Gemw!. 
Ardendo, tMmiJiff.— Part Part. Arao, 6«rni. CkinipoaRd 
rcRses.— Avdre Arso, to have 6itnit.--Pttrt Ceritnd. Ardndo 
Arso, having ^ur»i. 

^ IND. Pres. Ardo, drdi, arde; ai-dianio, ardetc, Ardono.— iiap. 
ArdAva or ardea, anicvi, ardeva or anlAa ; ardevAmo, ardex’ate, 
ardevano or ardeano.—IiwZ. Prst. Atsi, ardAsd, Arae orardAo; 
ardemmo, arddate, ftr8ero.--pjrt. ArdfT6, atderni, ardorA; 
arderdmo, orrlerdl^ arderdnuo.— Goad. Pies. Ardcrei or oideria} 
ardcrdatl, arderdbbe or arderia ; ardcrAmmo, arderdste, arde- 
rAbbero or arderiaca 

Imp. Ardi, Arda ; ardiAmo/ardAte, Ardano. 

Sub. Pres. Chedrda,c))eArdaorArdi,chenn1a;cheanlianio, 
che nrdlAte, cho Ardano.— Imp. Ghc ardcssi, che aixlesai, clie 
QidAsae ; ohe ardAaaimo, cho arde3to,‘che ardcaaero. 


After this example conjugate the following : — 


Tndff. Pres. 

Acdiiddcre, 

Ohiedero, 

Deeidere, 

Elidfire, 

niddere, 

Ulordere.' 

Precj'dere, 

Ridore, 

SchliidetCi 

Sp^rderc, 

Suceddero; 

Uccidere, 


Ijid. Pi-rt. Past Part. 
Acohiiiai, acclud’io, 

ohidsi, chicato, 

de<dsl,, deciao, 

elfsi, oHso, 

illdsi, illdso, 

iiidrsi, ndrso, 

precfai, proefao, 

rial, riso. 

seliuisi, adiMao, 

apdrai, apdrao, 

aucodsei, sucedaso, 

ucclat, V 1 CC 180 ; 


English, 
to endose. 
to nsh 
^0 decide. 
to relreneh. 
to moek or delade. 
to bite, 
to shorten., 
to laugh, 
to open, 
to dissipaie. 
to evoked.’ 
to liUl. 


The irregular verb I'isjfo^ere, to answer, is thus 
conjugated : — , 


iNUEr. Simple Tenses.— Pres. Riapdndere, <o nwicCT\— Prw. 
Gerund. Risponddndo, aasioeriiij;. — Past Part. Rtspdsto, 
nnaicered. — Compimnd Tenses.— Pasf. Avdre rtepdato, to hare 
anstocred.— Port Gcnind. Avdndo ri.<ipdato, having ausicered. 

IHD Pres . . Riapondo, viapondi, napdnde ; rispondiatito, 
rispondete.Tispdndono,— Imp. RiaponddvB, risponddvi, napon- 
deva ; risponde\'atno, rispoiide^’Ate, risponddMioo)— Ind. Prrt. 
Riaposi, rjapondeati, rispdae ; riaponddmYno, risponddsto, 
rispdaero.— Pirt. Rispoodc^, risponderai, rispondem ; rispon- 
derdmo, riaponderdte, rlspondeiinuo, — Cond. Pres, Riapon- 
derdi, risponderdati, tlsponderebho; risponderdmino, riapomle* 
rdate, Tispondordbhera 

Imp. Respond], rJapdnda ; rlspondlAmo, lispondetc, rispdD« 
dano. 


Sub. Pres. Che rtspdnda,' cho riapdnda, cho rispdnda ; che 
lispondiAmo, che riapondiate, cUe riapdndano. — Imp. Che 
risponddssi, che rispondessl, che riapondAsse ; che lispondAs- 
simo, che liapondAate, che rispondcssero. 


After this example conjugate the following 


Jnifilf. Pres.- 

Ind. Pret. 

Part Part. . 

English. 

AccAndere, 

accesi, 

accA^o, 

to light. 

Confdndere, 

confilisi, 

courdso, 

to coiifauud. 

Dlfendcro, . 

difesi. 

difAso, 

to defend. 


fuel, 

fuse, 

to melt. 

Kascondere, 

nnsedai, 

iiasoAso ornascusto, 

to coRt.'fah 

OSendorc, 

ofTcsi, 

ofTeso, 

to ojfenrf. 

PrendOTO, 

TTOSi, 

preso, 

to tot'c. 


resi, 

rAso or rcndiito. 

to render. 


scesi, 

sceso, 

to eome domn 

l^Bdere, 

t6si, 

tonduto or tosato, 

to Mean 


The irregular verb add&rrc^ to bring, is thus 
c(M»iugated:-— 

IsoBF. Sinipfc Tensfa. — Pres. Adrturre, to bring. — Ptrs. 
Gentnd. AdtlucAndo, /‘ost I^rt.— AddiUte, 6r«iiif;/i/. 

— •CowrOHiid Tenses.— Past. Avert nddotto, fo Iiuie l»roirp7*». 
—Port Gemnd. Avenrto addotto, /lariji j brought. 

Ind. Pres, Addiico, ndducl, adddee ; adduciAmo, adducct*', 
addticono.— Imp.— Adducevn or ndduci-.i, addticcvi, nddnceia 
eratlducia; Bd(lucevauio,oddHcc\'Ato, addiicevano oraddHCe.ino. 
—Ind. Pret, AddCissi, adduce^ti, adddsse; addncejnino, ailihi- 
ceste, adddssero.— Pttf. Adduiro, nddurrai, addurrA; adtiur- 
tewHio, addnrrctc, addundimo.— Conif. Pres, AddurrAi «• 
addum'a, addurrA'ttI, addnireblc or addum'a ; addunvniinu. 
addurreste, addurrebbero or addun i.'ioo, 
lup. Adduci, adduce ; dddueinmn, adducotc, adduc.*tno. 

Sub. Pres. Che nddiica, chcadddcaoroilddchi, chcaiUUica; 
ehe adduciaino, ehc adduciate, die nddniano.— Imp. Clio 
addncAs^i, che adducessi, die adducAs^e ; che adduc^saiiiio, 
die adducAate, die adduceasero. 


After this example conjugate the following : 


Iiid^^Pres. Ind. Pres. Ind, Prrf. PosiParf. BojIiiJi. 
Ctondune, conddasi, rondiirru, condAtto, txoiiduet. 

beddrre, dodiiesi, dedurrd, dcddtto, to in/ir. 

InddiTO, indussi, indurro, indotto, to induce. 

Prodiim, prodiwsi, prodwrril), prodotto, inprodme. 

lUdurro, ridiiesi, ndurro rtddtto, to redree. 

Seddne, soddssi, scduiTo, Acdotto, toneFiir''. 

Trodurre, trodubsi, tradtirro, tiaddtto, tofmiiihito. 


The irregular verb vol^crc, to turn, is tljns con» 
jngatec):— 

Inbe?. Siinpto Tenses.— Pres. Vi>)gci’e,fotiir«.— Pirs. fi'criijid, 
Vdglndo, (arnfnjr.— Pflsi Part. YoUo, liirjwJ. — C’owpowwd 
Tenses.— Pfwf. AvArc volto, to tunierf.— I^st ffcrniid. 
AvAndovAlto, having tornerf. 

Inb. Pres. Vdigo, vdlgt, volge ; volgianio, vdgetc, volgono.— 
r?»p. Volgeva or volgto, volgAvi or volgui, \ti)ge%-a or>olBWi; 
v^igevdmo, volge^•Ate, volglvaiio.— I«rt. Pret. Vdlsl, voluesti, 
volse; volgenimo, volgAstc, vdlsero.— Fnf. Volgero, vo!bci.u, 
volgcrA; volgerAino, volgcnjte.voJgernnno.— Conef. Pr«, Yolge- 
reiorvolgerla, volgeresti.volgercbbe; volgeiemnio, volgeifibtc, 
VOlgETAbbCTO. 

Imp. Ydlgl, Volga ; volglAmo, ^'olgcte, vfilgano. 

Sob. Pres, Cbe volga, che volga, die Volga ; die volgiamo, 
che Tdginte, cho volgano.— Imji. Olio volgesRi, die volgAsii, 
cbe volgAsse ; che volgAsslmc, cho volgestc, che volgesscro. 


After this example conjugate the following:— 


Jndef. Pres. 

Asinngcrc, 

Aapergrre, 

Ctiigcre, 

Diplngere, 

Emcrgere, 

Fiogere, 

Giungcrc, 

ludiOgere, 

UAigere. 

I^Dgcre, 

Pungere, 

RaTTolgere, 



Ind. Pres. 

nggiungo, 

aspergo, 

cingo, 

dipingo, 

emArgo, 

fiogo, 

gUmgo, 

mdulgo, 

niArgo, 

pl.Ango, 

piingo, 

rav^■Algo, 

sdnge, 

■viBgo, 


Tud, Pret. 

aggiiinsl, 

aspcrel, 

cinsi, 

dlplnal, 

emArsi, 

finsi, 

giunsl, 

ioddlsi, 

mersi, 

pidnsi, 

pdnsi, 

lavTdlsi, 

bcinsi, 

dnsl, 


Past Fart. 

aggiimto, 

asperao, 

dnto, 

dipinto, 

eiuerso, 

finto, 

giun^ 

inddlto, 

mArso, 

planto, 

pdnto, 

ran'dlto, 

Ecinto, 

dnto, 


The irregular verb Uggerc, to read, is 
jugated 


Enjh'sli. 
to «<W. 
to sprinUe. 
to gird, 
to describe, 
to emerge, 
to feign, 
to come to, 
to i^niHf. 
toji/i'xffc. 
to iivcp. 
to rtiiij. 
to i'Tn;>. 
to gird, 
to anoint, 

thus con* 


IxDBF. Stoiple T€tiies.-~Prts. Leggcre, torcod.— Pr«- Gerwad. 
Leggendo, rfarftojr.-Past Part. Utto, read . — Compound 

Tenses.— Pos^. Avere lotto, to Anrcrtfld.—PaslCfniad. Awmlo 


UUo, Aavinir read. 
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iNU. rrt$. L^rOi Ifggli IfgEC ; lca?54>>'0, leggile.ligsono. — 
7mp. heggiva or le^rg^'a, Ipgjfcii, or]e?s&i ; 

logseiate,les3tvaiio.— / jkI. Pret. l.issJ,k'ggestl,l6‘!be;Iesgeni- 
iiio, legg^jite, Icsicro.— Lcggcm, JeggeriJ, Jcggero ; lees** 
reliimo,lt*ggorete, ];ggem«nt —•Jowl. Prt- Lcggtri'i, iegs«rcsti, 
leggcrtbLi! or Icggcna ; k‘ggei^niHio, Icggertste, leggerebbertt. 

Imp. lA'ggi, legga ; Icgginmo, kggete, ieggano. 

Sl'P. 1‘rct. Clw legga, ciie legga, die legga ; die legj^mo, 
die leggiAtc, die Icggsno.— fmji. Clie legisis^i, die Uggteii 
die le^sie : clio leggi^^iino, die Icggesle. die leggi^sscra 

After this example conjugate the following: — 

Tndff. Pro. Jnrt, Pna, Ind. prcl. Past Part. EufflUh* 
Aflisgere, ntHcgn, sflTsst, nlTisso, fo ajfTf. 

AtHi^gcrc. aIllir-IO( afllissi, nfOitto, tepatn. 

On»riegeic, cnniiggo, eonfisii, conAfctn, tonoil. 

Bistniggerv, ilistniggo, ilittnissi, liibtrnttv, to riestny, 

Eleggcre, eleggo, dcssi, cldto, toded, 

Fipgerc, fliii, fftto or .sao, tojiz. 

Infiggeie, innggo, Inflssii inhtto or -sso. (oitai7. 

Preeleggeic, ]iiee)d^o, preele^si, preelctto, topnftr 

Proteggere, imtiggo, prc»t48Sl, pToWtta, tapnltd. 

Rileggcic, ril^go, rilessi, nldte, (oreadapffin. 

Stni^re, stniggn, 8tn\8si, stn\tto, mar oKf. 

'Traliggere, trafiggo, trafiRsi, trafissQ or -ltd, to.pferee. 

The irregular verb odffliere or cone, to gather, is 
thus conjugated 

Imdep. Simple rcns/s.—Pns, Caglkreor corn, fo ffttfktr.— 
Pm. Gcrnn^. Caghen<lo,ffatheri»ff.—Paa Part. Cdho,sciHttmL 
—Coapovnd rfnsa.—PnsL Arin cAlto, to ham ^lAereif.— 
JPoit Geniiid. Av6nilo coUo, h/ivl»{r gathtred. 

Jxb. Pra. Ctglio or edgo, (vigli, ciiglle ; coghimo, cogUde, 
cAlgono.-^/mp. Cogllera or oogll^a, coglievi, cogliera or eogliea * 
cogUeiaino, cogIici*;kto, cogliiinno.— fix!. PreL C6isi, cogliesU, 
colse; coglieinmo, cogli4ste, cdlsero —Fiit. Coglier6 or «orr6. 
cnglierdi OP corrdi, ooglieri or com ,* coglicrcino or conemo, 
(■ogtler^te or corr^te, cogUeriinoo or comluiio.— Cond. Pm. 
Coglierei, or corria; cogller^stl or corr^sti ; cogller4bbe, 
r4ljbe, coglieria, or corrla. CogIier4inina or corr4mtno; cogliC' 
r^oto or corr4bte ; cog]ier4bboro or corr^bbero, coglieriaBo or 
(■ornaiio. 

Imp. Cugh, edga or coglia ; cogldino, cogli4te, colganoor 
cOgluino. 

SvB. Pra Che ciglia Or cOlga; checvgliaorc6lgo,die cd^ia 
or coign ; die cogli^iiio, checoglmte, diecdgliano or colgano. — 
Imp. Clio cogliokTl, Clio cogli^ssi, clie cogliesse ; die eoglies- 
ahiio, dio cogliistc, die eogliessero. 

After this example conjugate the following: — 
Indt/. Pra, Ind. Pra. Ind Pnl Past Pari, Eitglulu 
Acc6gliercorace6iTe, nccblgo, occdoi, nccAUo, lowdeowe. 
Distc^llcre or diatorre, distolgo. distolsl, distolto, fonniocr. 
Kaccogliereorniccilrre, mccCIgo, raccolsi, nccolto, to sather. 
Scesllere or acerre, sedgo, ec4Ui, sc4Uo, (ocAook. 
TO^ere or torre, tclgu, tolai, tdto, toloy&dd. 

KEY TO EXERCISES. 

Ex. 3i.— 3. I take a walk everj' day at seven o'clock 2. 
Tlicse gloves cost two shiUings. 3. Obedient cliiWren deserve 
tlie loi’C or their iKircot'i. 4. A }'oung dnld seldom reflects. 
6, Seme lose; otliCPgmn. 0. Tlicaebojsiepeat their lesson 
while these girls prattle. 7 The English scarcely niien their 
month when they speak. 8. Anthony found a purse wbidi 
conhimcd several gold coins. P. Tliou art eheerflil because 
the master praised thee. Id. I played the pianoforte yesteptoy 
and my sister sang n new song. 

Ex. 3j,— 1. n signor K. ml Im invitnto al praiizo ; penso chc 
VI trovcTO unn numerosa compagnla. 2. Usdra clla oggl a 
aaicllo? 3. Lo inle sordle aiTireraono presto. 4. Pietro tj 


rendera tutto qucllo ch'cgli ha preso. !>. Una vnita renderetno 
fonto ilclle nostic ozinnl. d RUpondcro alia ana Icitera al 
iioi'e di iiuesto inesc. T. Qnando llnirute >oi? 8. Avrcl p!i 
flmto, s'clla tion in'avesse iiiiiicdito. 9 . Finite admiquo.' 10. 
Se v«>i nmastc vrremeitle la lingua itauaiia, la stuilicreste con 
]Hn diligi'Tiza. 11. Vorrcl cin. vd tcnuliinstc 1 opera die avetc 
CAiiimciatn. IS. Giovanni, poita susme, iicre o i»mi. 

■ Ex. aO.»l. Eitornando a ensa ho tioiato vostio fratdie. , 
2.' Non pnrlando v’oi Itnliano, denote aniioiarri cjiil. 3 Non 
aapeodo dove troTorln, sonn ritornato. 4. Federico is punito. 

5. Onora tlio padre o tua nmdre, e Raral onorato. C. Questn 
llbro Sara leeatu domoiii. 7. Slate virtnosi e ne savete certa* 
mente' preiiilntl. S. Glcnumi 4 stato pnnito'per non aver ter* 
iiiinato il uuo tenia. 9. Farlate ad alta voce, alHnclie t 1 si 
intenda. 10. E tnsto d’essere odiato da tnttl. 11. Egll aente 
piaecre nrlVesser lodato. 18. Abblanio colto molte hngolc. 

Ex. 37.-1. Mio zio anireii geesta sera ; noi cl divertireino 
bene. 2. Perdie rUDiggete vd? S.}llaflliggodellamortcdi 
mio cugino. 4. Rntlegratevi, nniici, del poco die ni'cte 1 5, 
Kon vt Ddatc di lui. 0. Ricoidatcvl della vostni proiiiessa. 

7. Copiiteii col vostro luaiitello. S. SIi serviro dci vostri libri. 

9. Noi ei eerviamo spesso di que.<da carrozza, 10. To mi veato, 
11. Noi d vesfiremO pin tardi, 12. A die ora ai levatc vol 
ordlnaTlamentet 33. Mi IcTO ognl mattina alle sci, e.tnl uorico 
alle nove. 14. Ci leviamo piu tardi di lei. IS. Riposatevi un 
poco. 10. Ml riposero un memento; eono stanclnssimo. 37. 
Come si rhiauia questogiovane? 38. Credo di'egli si chiami 
Guglielmo. 10. Qiiesti signori si sniin mdto divertiti al l>aIlo. 
20. Essi » sono proposti d’andani nnchekifiettimaDa ehc viene. '' 

Ex. SS.— 1. SI dice die la signora Johnson si inantcia. 3.. 
conoscono gli amici ndle dlsgmzie. 8. Si cerca quasi sempro . 
In fortune, dot's non A 4. In Europe al pailano einqtuinta 
tre IiDgne. S. Non se ne parU piu. 0. Cbe cosa bl«egnB fore 
per impedire una tal disgnzia * 7. Blsognn sciiipre lavorani ; 
stm bisogna esser pigro. 8. Bisngnem ai'er pazienzn 9. BU 
sognara oh'io anrivensi una lettera. 10. 3Ie ne vA 11. Sc no 
Tk die gia? IS. Bisogna ch'Io me ne vadn. 13. La dl Id 
madre non se ne va ancora. 14. ^11 sonsl, mia madro se n'o 
gin andata, ed i miei fratelli ee ne andranni) aiiblto. 15. AspetU 
nncora un momento ; ce ne ondreino insieme. 


MINEKALOGY.— IT. 

[Cciitiniied from p. 308.] > 

DESCRIPTIVE MINERALOGY; THE NATIVE ELE- 
MENTS, SULPHIDES \AND ARSENIDES. 

1. Nath'S Elements. 

Of about seventy chemical elements, or substances 
which linve as yet defied all endeavours to split 
them up into simpler substances, comparatively 
few are known in anaiirc or uncombined condition. 
Copper, for example, is an element. Hitherto it 
lias defied all endeavours to split it up into con- 
stituent substances. Occasionally this metal np- 
^rs as copper—that is, in its native state; but 
most usually it is found compounded with other 
elements-^oxygen, sulphur, carbon. In copper 
pyrites, the copper is in chemical combination with 
sulphur, and a new body, having a totally different 
appearance from either sulphur or copper, is found. 
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In malachite, again, the metal is joined witli 
oxygen and carbon, making a carbonate of copper, 
riie copper, sulphur, oxygen, and carbon am elc- 
ments, and the pyrites anu malachite are com- 
pounds. Some, indeed most, bodies are never 
found in their native or elementary state. The 
reason of this is that the affinity they exhibit for 
oxygen, or some other element, is so great, and the 
opportunities they have of obeying the impalse so 
numerous, that \ it becomes a certainty that the 
union of the two elements will be made. An ex- 
ample of this is seen in the case of iron.^ If a piece 
of timt metal be at all exposed to the air, it soon 
rusts; or,' in otlier words, the oxygen of the air, 
having a great affinity for iron, enters into combina- 
tion with it and forms the oxide of iron, or rust. 
But a piece of gold will not lose its brightness, 
though it be exposed to tlie air for years, since 
o.xygen has scarcely any affinity for gold. 

The native elements fall naturally into two sub- 
divisions, the metals and the non-metals. 

In the former subdivision the chief minerals 
are gold, silver, platinum, palladium, mercury, 
and copper. With tliem are placed ^the native 
alloys or mixtures of two metals. 

Gold (Au) is fusible* and soluble in aqua regia 
(a mixture of nitric and hydrochlcrio acids). It 
crystallises in the Cubic system, in ootahedra,sonie- 
tihics uith winged edges, and other forms; but is 
more often found in a granular condition, or in 
waterwom rounded nodular masses known as 

nuggets.” It is metallic in lustre, gold-yellow to 
brass-yellow in' colour, and extremely ‘ductile and 
maUeable. H=:2-5-3. 0 = 15-19. Native gold 
always contains more or less silver and sometimes 
copper. This accounts for the wide I'ariataon in its 
specific gravity*. H^hen the silver amounts to W 
per cent., the alloy is known as olcctrum. Native 
gold occurs cither in quartz veins traversing mela- 
moiphic rooks of the older PaljBozoic systems (stx 
lessons on Geology), or ns grains" and nuggets 
(“ stream gold ”) in allui ial deposits, such as river- 
gravels, derived from their ffisint^ration. which 
may be of any geological age. Gold is not known 
in any compound ore. It occurs in small quantities 
in Cornwall, at several places in Wales and Scot- 
land, and in county Wicklow ; more abundantly 
in Transylvania, the Ural Mountains, Southern 
India, China, Japan, Brazil, and other parts of 
South America ; but in for greater quantities 
in California, S,outh-Eastern Australia, and South 
Africa. 

SiSiVEE (Ag) is fusible and soluble in nitric acid 
(HNO3), giving, on the addition of bydroohlorio 
acid C-HCI) to^the solution, a white precipitate, 
which is silver chloride (AgOl). It crystallises in 


the Cubic system, but appears generally in filiform 
and arborescent shapes, often alloyed with gold or 
copper. The silver rootlets penetrate rocks usually 
in the neighbourhood of dykes. The mines of 
Kongsbeig, in Norway, yield fine specimens. The 
largest mass ever found was obtained in the 
iHuantajaya mines in Peru; it weiglied 8 owt. 
Beautiful specimens are found with native copper 
near Lake Superior. The filaments of the silver 
interlace the copper rootlets. This fact seems to 
point to electricity as the depositing agent, for if 
the metals bad been in a fused state they must 
Imve become alloyed with each other. Silver is 
metallic and silver-white in colour, but tarnishes 
readily. It is ductile and malleable. H= 2*5 - 3. 
6=10-^11. Silver occurs in strings or veins in 
slate or other sedimentary rocks and in eruptive 
rocks! In addition to the localities just men- 
tioned, Freiberg (in Saxony), Chili, and Mexico 
are important ; but greater yields are derived from 
Bolivia, and especially from Nei'ada. More silver is, 
however, obtained ftxim ores, sulphides, arsenides, 
antimonides, and chlorides than from the native 
metal. 

PitiTiNUM (Pt) is infusible, but is soluble in 
aqua regia. It crystallises in the Cubic sj'stem, 
occurring rarely in cubes ; but is more often found in 
grains in alluvial gravel, being usually alloyed with 
some of the rarer metals— iridium, rhodium, osmium, 
palladium. It was first discovered in the deposits 
of Chooo, in South America, where it received its 
name platina, “ little silver.” Since then it has been 
supplied from the gravel at the foot of the Ural 
Mountains, and so plentiful was the yield that 
platinum was once used for coins in Russia. It is 
metallic, steel-grey in colour, and very ductile. 
H=4 — 4’5. G:=17 — 21'5, the latter when they 
metal is purified, it beifig one of the heaiiest 
knowji substances. The great infusibility of 
platinuro, and its power of withstanding the notion 
of acids, render it most raluable for chemical and 
physical apparatus, and the recent demand for it 
in connection with electric lighting has much en- 
hanced its money value. 

Palladium (Pa) a related, lighter and more 
soluble metal, is far more rare. It occurs in grains 
or small regular ootahedra with alluvial gold and 
platinum. The Wollaston medal, aunually awarded 
by the Geological Society in honour of the miner- 
alogist who. in 1803, discovered this metal, used to 
be made of palladium, but the suppl}' prored in- 
sufficient. 

lElDOSMiNE, an alloy of the metals osmium (Usj 
and iridium (Ir), occurs in granules in the Urals 
with platinum. H=7. G=20. On account of its 
hardness and resistance to add, it 5s used for the 
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tips of gold pens, tlic pivot of mariners’ com- 
passes, etc. 

JlERCURY, or Quicksilver (Hg), the onlr wdl- 
known metal which is liquid at ordinary temp»a- 
turcs, is sometimes found in small globules in a 
pure state in the mines of cinnabar, its sulphide 
and chief ore, ns at Idiia, in Carniola, and at 
Almadcn, in Spain. It is the densest known liquid, 
G=13'o. 

Alloys containing mercury are knomi as aaml- 
gms. JiATiVB Amalgam, which is about 65 pm 
cent, mercury and 35 per cent, silver, occurs in 
rhombic dodecahedra of the Cubic system at Lands- 
berg, in Bavaria, and at Almaden, Hs=3— 3-5. 
G=10*5- 14. 

Copper (Cn), to which some allusion has already 
been made, is fnaible, ^ving a green colour to the 
dame, and dissolves in ammonia, forming a blim 
solution. It crystallises in the Cubic ^tem, 
occurring in octahedra and cubes, but also com- 
monly dendritic. It is copper-red in colour and 
daefcile. H=2‘S — 3. G=8'5 — 8-9. It occurs in 
veins, in serpentine, and near dykes in igneous 
rooks, and is one of the chief commercial sources 
of the metal. Cornwall, Tavistock, Siberia, Lake 
Superior, and Burra-Barra, in Australia, are lamong 
the chief localities for it. 

Iron (Fe) is ohiedy known in a native state in 
meteorites, in which it is usually alloyed with nlck^ 
and sometimes with other metals, bemdes containing 
“ occluded ” hydrogen. Iron of terrestrial origin, 
however, has been found by Professor Nordenskiold, 
in small grains disseminated in basalt, at Orifok, in 
Greenland. The iron of commerce is all obtained 
from ores, mainly oxides and carbonates. It is 
fusible with difficulty, ^ring a bottle-green borax- 
bead in B.F. ; is Cable, steel-grey, highly magnetic 
and ductile; and has a hackly fracture. H=4'5. 
G=7-5. 

Bismuth (Bi) is chiefly found in a native state. 
It is fusible, leaving a yellow-brown areola on the 
charcoal, and is soluble in nitric acid. It crystal- 
lises in rhombohedra, resembling cubes, but is often 
dendritic. It is metallic, silver-white, diamagnetic, 
and sectile. H=2-2‘3. G=:9*7. Botallack, in 
Cornwall; Sebneeberg and elsewhere in Saxony; 
Joachimsthal in Bohemia ; and Bolivia, are sources 
of supply, the metal being in demand for the manu- 
facture of solder and of fusible metal for stereo- 
typing. 

Lead, Tct, Arsenic, and Antimony have been 
found native in very small quantities. 

Among the non-metallic elements occurring 
native, the chief are sulphur and carbon, the latter 
nnder the two specific forms of diamond and 
graphite. 


Sulphur (S) bums with a blue flame and a sul- 
phurous odour. It occurs in perfect octaliedra 
of the Prismatic system, .Tssociated with gypsum 
(CaS 04 -f 2H«0) or with celcstine (SrSOj), in vol- 
canic districts, or it may be granular, interlaminated 
with limestone. It is transparent to translucent 
and resinous. ^ = 2 — 2*2. In colour it is yellow 
to red, brown, or grey, orahge when coi\taining 
seleninm, brown with bitumen. The stre.!!: is yellow 
to TV'bitc. It is fccctile. Hs=l'5--2'5. Grf=2. 
Most of the sulphur of commerce is obtained native 
from the valley of Soto and Mazzaro in Simly ; but 
large quantities arc also distilled from iron and 
copper pyrites. 

Diamond (C) is unaffected by adds, but burns in 
OJ*. It is almost pure carbon. When heated to 
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redness in a cage of platinnm wire, and plunged 
into a jar of oxygen, the gem bums into carbonic 
acid gas, leering sometimes a little silica nsh in the 
cage.^ It crystallises in the Cubic system in oefa- 
bedra, trialdsoctabedra, and bexaldsoctahedra, 
which often ha'\'e curved edges, and it exhibits 
perfect octahedral cleavage. It is transparent 
or translucent and adamantine. /i=2'44. It is 
colourless, straw-coloured, especially in the South 
African stones, or very rarely bine. It exhibits aplay 
of colours, and is sometimes heliopbosphoresoent. 
It becomes positively electric on friction ; but is a 
very bad conductor. H=10. G=:3-5-3'6. Flawed 
specimens, which are powdered for polishing 
and cutting purposes, are known as heart, and a 
black non-crystalline variety, known-as,tfari'on<nfff, 
found in Braril, is set in steel crowns and used for 


illKERALOGT. 


rock-boring. For^glass-cutting purposes, tlie cur\*Gd 
edges are preferred. The chief locaiities for this 
gem are India, IJrazil, and South Africa, whicli last 
has during recent years far surpassed all other 
sources of supply. Diamonds are found chiefiy as 
alluvial pebbles, but also in various rocks. 'Xlic 
‘'blue stuff ” of the Kimberley mines, however— a 
remarkable ^aloose serpentinous breccia, apparently 
formed in the neck of a volcano at no very high 
temperature, possibly a mud-volcano— seems more 
likely to be the original matrix of the diamond than 
' any otlier. In spite of many statements to the 
contrary, the diamond seems not to have been as yet 
made artificially. 

To cut it, in order that its great refractive and 
dispersive power may be exhibited to advantage, it 
is fitted with a metallic cement into a handle, and 
, then pressed down upon a disc of steel about six or 
eight inches in diametfer, which rapidly revolves 
horizontally. The steel is impregnated with diamond 
dust, and this wears a facet. Great art is required, 
‘for there is a grain in the diamond, and if the stone 
be set so that the plate ^attempts to cut it against 
the grain, the steel is out and nob the diamond. 
Diamond-cutiing was first attempted in Europe by 
^ Louis Berqncn, a' citizen of Brv^s, in 1456, and 
the Dutch monopolised the trade until very recently. 
Before the intaroduotion of machinery the process 
was most t^edious. Two diamonds, set in metaltic 
cement, were rubbed by hand one against the other 
until a facet was worn in each. 

• Diamonds are sold' by weight. A carat is the 
unit employed, and is about 3^ grains troy. The 
term is derived from the name of a bean used in 
Africa to weigh gold. These beans were carried to 
India, and there were employed to weigh diamonds.. 
To determine the value of a diamond of moderate 
size, double the weight in^carats, and multiply the 
square of the product by £2. Thus, a cut diamond 
weighing one carat would be worth £8 ; one weighing 
ten^carats, £8(io. The largest diamond on record ' 
beloi^d to the Great Mogul. It was found in 1650. 
in the mine of Colone. It Weighed in its roug^ 
state 900 carats, but in cutting was reduced to 
272^ carats. •' 

. Graphite, also known as plumbago or llacklead, 
itliough it has nothing to do with the metal lead, is 
pure carbon (C) or nearly so, sometimes containing 
,a little iron-oxide, ^ica, or alumina, less than 6 per 
cent, in all. It is infusible alone, and is unaffected 
by acids; but deflagrates wth nitre (KKO^ on 
platinum foU, fonftng potassium carbonate (KjOOj). 
It crystallises in the Hexagonal system, occurrii^ 
in thin six-sided plates, though far mote ‘often 
granular or xoassive. , It is occasionally fibrous. 

' Graphite is opaque, metallic, iron-black to steel-grey, 
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and SGctile. Its streak is black and shining, and 
it marks paper, ns is familiar to us in writing or 
drawing in pencil. H=:l — 2. G=1 S- 2 . In 
thin lamince it is flexible, and. owing to its liif^lj 
conductivity, it is cold, like a metal, to touch. It 
occurs in beds in altered limestones, schists, gneiss 
or other metamorphic rocks-as at Borrowdale, iii 
Cumberland, where the brines long worked for tlic 
manufacture of pencils are now cxliaiistcd; nt 
Storbridge, Massachusetts ; in the Laurentian lodcs 
of Canada; in Siberia; and in Ceylon. Besides its 
use for pencils, graphite is used in making crucibles, 
glazing gunpowder, polishing stoves and other iion 
^ work, diminishing friction, and eloctrotyping. It 
is produced in crystalline plates from coal, on the 
surface of pigs of inferior or mottled cast-hou. 

2. Sulphides, Arsenides, etc. 

This is a class containing many of the chief ores 
of the metals and of the semi-metals aiseiric and 
antimony. 

Dtsorabite, or antimonial silver (AgjSb), is an 
antimonide of silver, containing from 77 to 8.) per 
cent, of silver. It is fusible %vitli fumes and a sub- 
limate of antimony, and a bead of silver, ’cryslalhscs 
in the Prismatic system, and is metallic, sllver-wlrite, 
and sectile. Hss3'5. GssDG. It is found at 
Andreasberg in the Harz Mountains. 

Hickeline, nickelite, Kupiemickcl, or copper- 
nickel (Ni 2 As)~thB two latter names being nrisload- 
iilg— is an arsenide of nickel, and one of the chief 
sources of that metal. Before the blowpipe it glve.s 
off arsenical fumes and yields a white, magnetic, 
metallic globule of nickel; and it gives a green 
solution in aqua regia. It crystallises in the Hexa- 
gonal system, but is usually amorphous. It i.s 
metallic and of a copper-rod colour, whence it^ 
German name Kupfernickcl. It has a grey tamisli 
and a brownish-black streak, and is brittle. ,H= 
5'5. 0=7;5. Niokeline occurs in association with 
various ores of cobalt, silver, and copper in Saxony, 
tlie Harz Mountains, and Bohemia, and less abund- 
antly In Cornwall. 

Smaltine, or grey cobalt (CoASo), is an arscirido 
of cobalt, and an important source of both atseiric 
and cobalt. It gives off arsenical fumes, and yields 
the characteristic blue borax-bead of cobalt-com- 
pounds. In nitric acid it gives a pink solution. It 
crystallises in the Cubic system, often in combinu- 
tior^ of the cube, octahedron, and rhombic dodeca- 
hedron, and also occurs amorphous. It is metallic, 
tin-white, and brittle, and has a grey irii-black st reak. 
H=:6‘5. G=:6'5— 7. It is found in Cornwall, 
Saxony, Bohemia, and in the silver mines of Chili. 

Galena (PbS), the monosulphide and chief ore 
of lead, decrepitates before the blowpipe, giring off 
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.1 sulphuroas odoar and yielding a lejid bead and a 
jcllow incrnstation. It U iolublc in nitric acid. 
It crj’stalli&os in the Cubic system, cleaving parallel 
to tbc jTnees of tlic cube; is metallic, lead-grey, and 
sectile. H = 2‘o. G=7'5. Some siher sulphide is 
almost nl^vays present in galena. It oecnrs in veins, 
associated with baryte and fluor, in Cornwall, Derby- 
.sliire, Lcndbill«in Lanarkshire, and at many foreign 
locaUtie*!. 

AnGcjTTiTn, or silver-glance (Ag.S), so called 
from a German mining-term glan: for a grey 
metallic mineral, is one of the chief ores of silver, 
of which it is the monosnlphide. Before the blow* 
pipe it swdls up, gives off sulphur fumes, and yields 
a rilver bend. In lutric acid the silver dissolves, 
leaving the sulphur. It crystallises in the Cubic 
system in dodccahedra or cubes, and is often 
dendritic. It is metallic, and before e.vpo3cre to 
light has a bright lustre, but soon tamisbes to a 
dull bhickish-grey. It is very sectile. H=2—2*5. 
6 = 7'2. Argentite occurs in Cornwall, Saxony, 
Bohemia, Hungary, at Eongsberg in Norway, Chili, 
Peru, Mexico, and Nevada. 

BLENDE (ZnS), the monosulphide of zinc and 
A chief ore of that metal, is almost infusible 
alone, but with sodium-carbonate gives a green 
flame and a white areola which becomes green with 
cobalt nitrate. It crystallises in the Cabic system, 
often in tetrahedral and twinned forms, has an 
adamantine lustre, and is black or brown In ooloor. 
H=3'o — 4. G=4. Blende contains 66 or 67 per 
cent of metallic zinc, and occurs commonly in 
Cornwall and elsewhere. Its name means "blind" 
or delusive,'’ since it was thought worthless, as 
containing no lead, though sometimes resembling 
galena. It is distinguished from cassiterite, or tin- 
stone, which it more frequently resembles, by being 
softer and more readily cleavable, and by dissolving 
in hydrocbloric acid (HCl) with an evolution of 
sulphuretted hydrogen (H-S), a gas at once 
recognised by its smell of rotten eg^. Blende 
occurs in lodes, frequently with galena, and is 
known to miners as Black Jack." 

Redeuthitb, or copper-glance (OujB), a scarce 
but ^'aluable ore of copper, gives a blue flame, 
effervesces and gives off fumes of sulphur, and 
yields a red bead of copper. In nitric acid Us 
copper dissohes, forming a blue solution. It is 
generally amoiplioiis, but does ctystallise in the 
Prismatic system. It is metallic, blackish-grey, and 
sectile. H = 2o’— 3. G = 6'6. Redrathite occurs 
at Redruth^ in Cornw.nll, whence it deriv'es its name, 
and elsewhere, and contains 80 per cent, of copper. 

ClNKABAR (HgS), mercury-monosulphidc, is 
practically the sole source of mercury. It vola- 
tilises on charcoal ; in an open tubs gives sulphur 


fumes and a sublimate of mercury ; and is insoluble 
in hydrochloric or nitric acids, but soluble in aqua 
r^n. It crystallises in the Hexagonal sj'fetcm, but 
is generally granular. It is a cochineal red, with a 
scarlet streak and an adamantine lustre. H:=2’ri, 
6=8. Its general situation is in slate rocks, hut 
At Idria, in Carniolu, it is found in limestone. 
Almadcn, in Spain, istlieonlyothciEuropeanlocality 
which yields it, but it occurs in Chinn, Japan, Chili, 
Pent, Mexico, and California. When purified it is 
known as vermilhit. - 

Greenockite (CdS), a rare mineral, originally 
foundat Bishopton, near Greenock, is a chief source 
of cadmium. In a closed tube it decrepitates and 
turns red, and it dissolves in hydrochloric acid, 
giving off sulphnrcttod hydrogen. It crystallises 
in the Hexagonal system, is orange and adamantine. 

68. The pigment known as cadmium-yellow 
is an artificial sulphide. 

Pthite (FeSj), or Jron-pyrites, iron-disulphido, 
known to miners as " mundic," is one of the com- 
monest of minerals., It ^ves a blue flame, , s> 
sulphur odour, a black magnetic bead in R.F., 
and a green glass with borax. It crystallises in 
the Cubic system, especially in cubes, pentagonal 
dodecahedra, and combinations of the two forms. 
The faces of tlie cubes are often striated parallel 
to the edges of the pentagonal dodecahedron. The 
lastre of the miner^ is often splcndently metalliCr 
and its colour so like brass as to be 'often mistaken 
by beginners for that arUficial hlloy. Tho streak 
is greenish, and thefraotoresub-conchoidaL I^rite, 
unlike gold, with vvhich also it is often confused, is 
brittle, and so hard as formerly to have been used 
(as in w]:eeI-lock guns, for instance) for striking a 
light with steel, whence its name, wliich is derived 
from the Greek H=6— C-5. G=3. 

Some pyritc contains gold in sufficient quantity to 
be worth extracting; hut the sulphur renders it 
w'orthless as an ore of iron. It is, however, largely 
used in the manufacture of suljphuric acid, copperas 
Gron-sulpluitc), and alum. 

filABOASTTE, or white iron-pyrites (FeSj), has tho 
same composition ns p}Tite. hut is of a lighter brass- 
yellow, often greenisli ; crystallises in the Prismatic 
system ; occurs often in rndiating nodular masses in 
the Chalk and other formations ; is more commonly 
associated with organieforms as a fossilising agent, 
and is far more ren<Uly decomposed by weather- 
action. H=6“C‘5. Gs= 4*63— 4*9. Cubes of 
pyrite will retain their sharp angles for years on 
the face of a slate-quarry ; whilst? the cones, fruits, 
'^ammonites, etc., fossilised in marcasitc, soon lose 
their bright brassy lustre and crumble into 
hydrous iron-oxide, and the nodules in the Chalk 
are similarly coated with brown rust. 
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BEALtSAB (AsS), arsenic disulphide, the name o£ 
frhicl^ comes to us from the Arab alchemists, cr^ 
talUscs in the Oblique system, has a resinous lustre, 
and is of a beautiful auror^red colour. On exposure 
it speedily turns to orpiment, with which it com- 
monly occurs, ^ ^ 

OnwaiEHT (AsgSj), named from the Latin auri 
gold'paint, with reference to its former 
use, is arsenic sesqui-sulphide. Though differing 
quantitatively from realgar^ it gives the same blow- 
pipe^reactions— a blue flame, sulphur odour, and 
arsenic sublimate. ' It crystallises in the Prismatic 
system, but is mostly amorphous. It is resinous, 
and of a lemon-yellow colour. H= 1-6. G=3'5. 

^ The sesqui-sulphide of arsenic, when prepared 
artificially as a pigment, was called “ king’s yeBow.” 

STiS]EaTE, antimonite, antimony-glance, or grey 
antimony (Sb^Ss), tantimony sesqui-sulphide, the 
chief source of the mettCi, melts in a candle flame, 
colouring it green, and giving off sulphur fumes, 
and a sublimate of antimon}*. In* caustic potash 
(KHO) it gives 'a yellow solution. It crystallises in 
the Prismatic system, often in slender radiating 
needle-like prisms *, but ini Japan in large cclumnch: 
crystals with splendent metallic Instre. It is a lead- 
grey with a blue or iridescent tarnish, and is 
sec^ilc. Hs=2. GscAG. It occurs in Cornwall, 
Scotland, Hungary, and elsewhere. The 'powdered 
mineral^has been used from early times for darken- 
ing the e3’ellds, as told in the story of'^Jezebel. 

COBALTiNB/or cobalt-glance (CoS, + CoAs), the ' 
nrseno-sulphide of cobalt, resembles pyrite in fomi 
and smaKine in its other characters. It is silver- 
white, with a pink jjarnish. Itj is liighly valued as^ 
a cobalt ore. ' 

Nickel-glance (NiSu + NiAs), or white nickel, 
the corresponding salt of nickel, is very situilar in 
form and colour, occurs with ores of cobalt, and is 
a valuable ore of nit^el. 

i IdisncKEL, arsenopyrite, or arsenical iron pyrites 
(FeSn -I- FeAs2), the chief commercial source of 
arsenic, gives arsenical fumes and a black magnetic 
bead in R.F. and a green B.B. It crystallises in 
the Prismatic ^y^tem, and' is silver-white with a 
pale cop\)or-red tarnish. H = 5*5. G = 6. Mispickel 
is frequently found in'veins and in many crystalline 
schists and serpentines. /' ‘ 

Pyebhotinb, or hiagnetio pyrites (FegSy), gives 
a black magnetic bead in E.?., is Hexagonal, but 
more generally massive, reddish or browqishbronsel 
coloured ahd magnetic. It is further distinguished 
by being, softer than pyrite. HrrS’S — 4*6. G= 
4-6.'' It is used for the same manufactures as py- 
rite, and'sometimes yields a little nickel. 

ErubesCitb,’ or horse-flesh copper-ore (SCujjSj •\- 
PegSg), a' valuable copper ore, .gives off sulphur 


fumes, yields the characteristic bem% of copper 
with borax or carbonate of sotln, and partly 
soluble in strong hydrochloric acid. Ifc ciy<,tallibes 
in the Cubic system, but is usually amorphous, and 
is metalljo and copper-red with, ad iridesceni 
tarnish, whence its popular name. H=3. G=i5. 
It occurs in Cornwall, plentifully iu p,arts of Chili, 
Peru, and Mexico, and elsewhere. 

Chalcopyeite, or oopper-pynte«5 (CuaS H- FcoSj) 
g^ves the green borax bead and is soluble in aqua 
legia. It crystallises in the Pyramidal sj’stera. but 
is generally massive. It is metallic, brass-jellow, 
often with an iridescent tarnish, when it is known 
* as “peacock copper,” and with a greenish-black 
streak. Its brittleness and non-malleability dih- 
tinguish chalcopyrite from gold; its softness, 
from pyrite. Hz=35-4. G=:4*2. Thoughnotcon- 
tainirig more than 35 per cent, of copper, chalco- 
pyrite is so abundant as to be the chi^ ore of that 
metal. Cornwall is its greatest repository. By its 
decomposition many minerals are produced— W«c 
vUricl, malachite, clirysaeolla (hydrated silicate of 
copjMir). hlacik coj^xfcr ore^ and Vmonlts (hydrated 
oxide of iron). 

Gbet Copper Ore (40058 -f SbjS,), whenever 
crystallised, So invariably appears in tetrahedra 
that it has boon called tctmhodrifc. No oie lias 
such a variable composition ns grey copper ore. 
When it contains 80 per cent, of silver in place ci 
part of the ooppoi, it is called argent^fenm gmj 
copper ore or eiker fahUn. It is known in Germany 
to contain mercury, and when from 7 to 10 per 
cent, of this metal is present it is called spwaioUte. 
The grey copper ore of the Cornish mines is seldom 
argentiferous. It may be described as a complex 
sulph-antimonite of copper, sometimes containing 
iron, zinc, silver, ‘mercury, gold, platinum, and 
arsenic. It gives a sublimate of antimony, sulphur 
fumes, and with soda a bead of copper. Its tetra- 
h'jdra and tritetrahedra belong to the Cubic 
system. It is metallic and grey to bhack. H=- 
3 — 4. G = 4-5 — 5. It occurs in Cornwall, is ncli 
in silver at Freiberg, in doxony, and is worked for 
both silver and copper in Nevada and California. 

Stephanitb, or brittle silver ore (oAgoS + SbjSj), 
tlic sulph-antimonite of silver, is an important ore 
of the metal. It crystallises in tlie Prismatic 
system, m metalEo and iron-black. H = 2— 2'5. 
G=6’2(>. It gives a silver bead with soda and 
dissolves in nitric acid, leaving a residue of sulphur 
’ and oxide of antimony. A strip of copper in this 
solution becomes plated with silver. Stepluiuite is 
commonly associated with argcntitc. 

Pybargybite, or dark ruby silver (3Ag_,S + 
Sb^j)i J’he sulph-antimonite, and Proustite, or 
light ruby sUver (SAgnS -f Af>S 3). the snlph-arsenite 
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of silver, graduate info one nnofho and differ 
11111 litlle. They decicinlaie. jii\lng off of 
siilpluir and yielding si subiimsife. siml lu ff.F. a 
wlver hcsul. They crystsdliso in the Hexagonal 
Rysicm, in prisms teiminsilccl by rhumholiedial 
faces, arc ailamnntine, Jiml laiigc in i*olonr from 
lilsick to cochinesil.rcd, jmd lioiii that tint to 
carraine rcsjiectivcly. They blacken on exposnte' 
to light, and arc deeper in lint as the antimony 
preponderates over tlic aiseiuc The Harz, Wnli, 
Pern, Mexico, and California me the chief localities 
for ruby sihere. 


BRITISH COJJMERCE.~I. 

oun iMroiiTK / 

In no respect is the givatm-i.^ of the Xlnile<l 
Kingdom so strikingly cxenijilifietl as in a com- 
paiison of its cominoiep ^vith the commerce of 
other nations. Though its snporficial area in little 
moretlum afourth of theconiblncdarcasof France, 
Holland, Spain, Deninail{,jm(| Pcutngal, yet its 
annual imports and exports exceed liy very many 
millions the imiterl imports and -exports of these 
countries. A still moie stiikiiig illu.-tratlon ol tho 
supremacy of Biitain lii the (lading world is for. 
nishod ficm the votunis of the tomiago passing 
through tho Suez Canal, the tonnage of Biilish 
vessels being to the tonnage of theicsscls of all 
other nations in the propoition of nearly six to four. 

Tho posjtion of British tmdc being as stated, no 
subject shouid possess greater intei&»t to English 
students Ilian the subject proposed to be treated in 
those lessons. It. is not lutendod to deal with all 
tJio products tlintarcbionght to om ports every 
wind that blows, but. only with a select and illus- 
trative few, the primary aim being to stminlatc the 
student to more exteuded investigation iu the same 
field. IVitli those preliiniiiavy observations, and 
before dealing witli particular products, we shall 
proceed to indicate bi iefiy, fii st (in t he order of the 
value of the produce they send us), the leading 
countries that supply us with produce ; and, second, 
the general routes taken by the vessels that bi Ing us 
this produce, witirsnch details rcgnvding shipping 
ns ni?»y be interesting and usoful. 

To our total annual imports of the 

greatest tributary aniong.st foreign nationx is the 
United States, the chief articles that that country 
jioiirs upon our shores being cotlon, ivlicat, and 
ilour, c-attle, bacon, beef, hams, chcesi*, and laid. 
After the United States coine« Fiaiioc, her annnnl 
imports to this country being itoS.OOO.OOO, about 
Jiaif the valueof the irapoi ta fioni the fonncrconnti y. 
This £53,000,000 is made up mainly by wine, woollen 


stuffs, silks, blitter, sugar (refined and unrefined), 
egg*, and potatoes German 3 ''s £20,000,000 come 
over in the slinpc of sugar (refined and iiniclincd), 
eggs, hemp, timber, and paper. Holland is our chief 
supplier of margarine and fresh pork, and Belgium 
of nibbits, of silk ribbons, and, after Russia, of flax. 
From Russia comes much of the wlieat we import, 
half the flax, and the best quality of bristles. To 
Spain we are indebted for copper, iron oref vegetable 
fibres for paper-making, fruit, .and wine : to Den* 
mark for our best butter ; to Sweden and Norw.ny 
for timber ; to Egypt for cotton seeds. well as 
ra.w cotton; and to China for tea and raw silk. 
Of other foreign countries that supply ns with 
produce may be enumerated, in the order, of 
tlieur annual imports, Argentine Republic, Asiatic 
Turkey, Brazil, Chili, and Roumanla. . 

Out of the 94 millions sterling received from oar 
dependencies. India sends 26 .millions, tlie bulk" of 
tills being made up of tea, "cotton, wheat, flax, lin- 
seed, and mpe-soed The Australasian Colonics 
in all provide ns with 30 millions sterling, in 
the form mostly of wool, which ncconhts for 16 
millions, other leading elements being fresh mutton 
and wheat. Following the above two, but at a 
considerable distance, is British North America, 
witli only 13 millions sterling. From these ns yet 
Mjarpely developed regions come timber, wheat, and 
wheatmeal. From the Straits Settlements comes 
quite the^ half of our imported tin ; from “South 
Aftica, wool and copper-ore; frhra Ceylon, ten 
mid coffee ; from British ^Vest India Islands and 
Goinna, sugar; and from Canada, cattle,' butter, 
and cheese. 

Roughly, the above ai'C the countries that send 
us three-fourths of our imports. Tiic lending ports 
that this produce comes to, and whence it is distri- 
buted throughout this country, or else re-exported, 
are, in the order of the tonnage of the goods 
entered and cleared at them by the figures of 
1696 as follows London, 15,600,000; Cardiff, 
10,900,000; Liverpool, 10,800,000; Hull, 4,000,000; 
Gla.«;go\v, 3,000,000; Southampton, 2,900,000 ; New- 
port, 2,300,000 ; Leith, 1,700,000; Bristol, 1,100,000 ; 
Haitlepool, 800,000; Belfast, 5211,000. 

Out of a total importation of £25,000,000 of 
sheep’s and lambs’ wool, there were entered at 
Londw about five-sixths. London similarly re- 
ceives the chief consignments of tea, licr -imports 
approaching a total of £10,000,000 ;• and thrcc- 
quarteia of the coffee out of a total of £3,500,000. 
Liverpool is the chief port for unmanufactured 
tobacco, of wliich the total is over £2,40’l),000; 
Liverpool and Ixmdon holding by far the greater 
portion of the trade. This is due to the conveni- 
ence of Liverpool for the American trade, from 
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vrliichcoraesavcrylargesliJireoutofthetotal. Their 

' r vicinity to Continental porte nlakcs Harwich, New- 
liaven, and Southampton the landing-places for eggs ; 
and Dundee, as being the centre of the jute manu- 
facture, receives the most of that article. Causes 
like these hinted at— convenience for the shipping, 
and nearness to the market or place of consumption 
—determine the ports at whioli certain cargoes are 
discharged. , " 

SEA-BOUTES. 

An essential bondition of extended industry is 
exchange. Without the possibility of exchanging 
' commodities man Avould confine his efforts simply 
to the satisfying of his own individual wants. To 
' exchange commodities, again; on a large scale, it is 
very evident tliat adequate means of conveying 
them from place to place must ' be' forthcoming. 
Without these means commerce, wliich is none 
other than the exchanging of commbdities, must 
have been ever restrained within very narrow 
limits ; and, ns a consequence, industry itself must 
/ have been correspondingly confined. 

Tn those early days when the camel represented 
,tho most advanced method of conveying merchan- 
dise, the powers of production known to and 
e.xercisad in tho present day would 'have been of 
little avail. Tho surplus produce of one district 
conld never have been exchanged for the surplus 
produce, of another to' the extent now carried on,' 
and industry would have led a languishing life, 

, oppressed by its own offspring. Thus it is that the 
merchant plays as important a part jn the main- 
tenance and forward movement of a community as 
. the manufacturer- It appears, then, that a know- 
ledge of tho routes whereby merchante send their' 
produce is just as important as a knowledge of tlie 
processes of mannfacture. ^ ' 

Taking England as the centre whither the 
merchandise^' is brought, we find it convenient to 
divide the routes we' are to ^consider into six 
groups ^ V 

I. ' From North Europe, embracing the Baltic Sen. 

II. South JJurope, embracing the Black Sea and 

Mediterranean. ’ \ 

III. Africa. , 

IV. America, by the Atlantic. >1 ■ 

V. Arnica, 'by the Pacific. ' 

VI. Australasia, India, and China.' 

■ I. Theprincipalportswhencer'shipsissue into the 

Baltic are Cronstadt, St. Petersburg, Riga, Mcmel, 
Danaig, Helsingfors, Abo, Gcfle, and Stockholm. 
These are frozen up for at l^st five montlis in the 
^ year, so that tlie commerce of Russia, Prussia, and 
Sweden, so^ar as it is dependent -upon these ports, 
is during tluit period practically at ‘a standstill,’' 
‘ From Cronstadt (wliich since the ciredging of the 


Newi has been largely superseded as a trading port 
U)y tho eapilal) and St. Petersburg the leading 
shipments are wlicat, hemp, flax, deals, spars, lathe- 
wooil, isinglass, and bristles. Frdm Riga come deals ' 
and fii-slcepers, most of which go to Grimsby. 
Meniel ist noted for its red deals. Danzig, Hclsing- 
fois, and Abo me also clucfiy occupied in deals, the 
long deals from Danzig being specially prized for 
laying decks with. The ports of Stockholm and 
Gefle, being situated in the mining districts of 
Sweden, ship iron and copper. The route from 
Stockholm to England, a distance of 1,130 miles, is 
by way of tiic Sound and the North Sea, from five 
to six days being the usual time taken by steamers, 
six weeks being the ordinary time taken by sailing 
ships. 

Deals— &o far at any rate as bulk is concerned- 
form the rnain element in the Baltic trade. They 
are prepared in the pine forests that clothe the 
surrounding regions; and from May to November, 
day after day, iho quaint craft that bring tliem 
over may be seen entering our ports or lying in our 
rivers. They fire cnbily distinguished by the ever 
present windmill, roudeied necessary to drive the 
pomp. As they cany timber there is little danger 
of their sinking ; and a leaky vessel, though it lets 
in water, may also bO; regarded as letting in ballast 
at tlie samo time. Tho refuse resulting from the 
making of tho deals is also sent over here to be 
used for fiiowood, and the refuse of the firewood 
preparation is made into wood pulp to be made 
' into paper; the^sawdust again being economised a«! 
fuel for the Raw-mill. The forests whence these 
vast supplies of timber are drawn are, for the most 
part, in the. linnds of the Government, the revenue 
from them being devoted to meet the public ex- 
penditure. 

From the ports on tlie Norwegian coast further 
supplies of timber arc sent ; to the north of 
Drontheira, ho\ve\er, the prevailing industry is the 
caring of fish, und this then-becomes the staple 
export. Hamburg is one of the most important of 
tJieNorth Sea ports., and thence comes every variety 
of foreign mniuifactuve and produce. The chief 
Dutch port^ are Amsterdam and Rotterdam ; there 
is also a considerable transit of Dutch goods in 
barges ns far as Flushing. Belgiari produce come.'^ 
via Ostend, and is specially noteworthy on account 
of the g^ea^ quantities of ^bbits which are named 
from the port of shipment. Another item in this 
trade is the stallio'ns sent over here for breeding 
heavy csaii horses. I'he eggs and butter from 
Franco are shipped at St. jMalo to Southampton, 
and so good is the service between these ports for 
• this particular trade in perishable goods that pro- 
duce offered for sale in the markets of Brittany 


1 
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nnd N'orrnanfly oa one clay may appear on London 
l)rcal:fa^t table's on t!»c following day. 

II. Ootiiingnow to tlic ports of ISoiitb Europe, 
and beginning with the most distant, we find that 
what tlic Baltic docs for North Germany, North 
Ihi'sMn Eininml, and Sweden, the Black Sea docs 
for Roiimania, Sonthcrn Russia, and the north of 
Asia IHmor. The great wheat ports here are 
Varna, Ku^lendjo, Odessa, Nioolaicff, Taganri^, 
Marianopol, and Berdiansk. ITio interior of the 
country on the norfli side of the Black Sea is covered 
with a lich black soil which yields rich crops for 
little outlay. The port of Batoum has recently 
become the centio of a great oil trade. After being 
rclincd at Baku, where the petroleum springs are 
situated, the oil is sent by train to Batoum, wliere 
it IS shipped in steamers specially appointed for 
this clfl'is of trade. The waste products from the 
rjJinNhs arc sent up the Volga and esed as foci for 
steamers. The Black Sea trade is carried on in large 
steamers, which proceed through the Bosphorus and 
Dardanelles into the Mediterranean, thence through 
the Straits of Gibraltar into the Atlantic. The 
di«'taiices to London ai;e from Odessa 3,410 miles, 
from Taganrog 3,GS0, and from Batoum 3,670. 
Besides wheat, which is the staple export, latge 
quantities of other Cereals are shipped in the Black 
Sea, also tallow, hemp, caviate, hides, and tobacco. 

Of fifediteminean porta the chief in the dried 
fruit trade is Patras— in fact, this, with cdl and 
sponges, is the prevailing export from Greece. Prom 
the Turkish port of Snlouicn come occasional cargoes 
of grain. From Venice ni the Adriatic Sea :&incy 
articlcb, especially in beadwork, are sent. The 
Venetian women lia^e a skill in this that is un* 
rivalled, and yet they earn only 3d. per day I Thus 
it pays to send heads from London to Venice to be 
there put together, the finished work being sent 
liack to London again. The Sicilian ports of 
Messina and Palermo send us salt, sulphur, and 
wine, and with Southern Italy olive oQ. From 
Leghorn and Genoa comes the best quality of 
walnut wood, used for making musket stocks, and 
lamb'Skins to be made into kid gloves 1 It may be 
'worth observing here that skins imported into this 
country are seldom sold under their proper dcsignar 
tions. Besides the lamb-skins just refeired to as 
supplying kid, another instance occurs to ns in the 
hbcep-skins of Soutli Africa. These are usualiy 
sold here as dog-skins. They arc not woolly as oar 
sheep are, but hair>’ like a dog. 'NVe refer to the 
native sheep — the blg-tailcd sheep of South Africa, 
ns it is called. 

Proceeding round the French shore of the 
MediteiTnuean, we reach the Gulf of Lj'ons, a 
name that immetliately suggests siIIl From the 


cast or Mediterranean side of Spain come raising) 
and other dried fruits, wine.s, tomatoes, and grapes. 
In the south of Spain is grown the sweet grape that 
yields sherry, while north of Barcelona, which is 
the Manchester of Spain, is grown the French 
grape. At the Portuguese port of Setubal arc pro- 
duct large quantities of salt, some of which roaches 
England by accident. On the sea-shore here arc 
dug extensive shallow reservoirs W’hich are filled, 
by the tides. The heat of the sun evaporates tlio 
wmter, and all the labour required is to collect the 
salt, which is sent by ship to Norway to cure il«ih. 
On the way there salt-lndea boats, which have to 
pass our shores, sometimes meet with accidents and 
^Hit into our ports for i^airs. The salt is then sold 
for whatever it will bring, ns its value is too little 
to bear the cost of reloading. From the north coast 
of Spain, whcie the chief port is Bilbao, come the 
Snest meta} arcs. These arc mixed with our ou'» 
metals and produce the finest quality of steel. 
This part of Spain comprises the Basque provinces, 
and was in tlic days of Rome the scat of iron 
manufacturing. The inhabitants are quite distinct 
from the other ipbabitants of Spain, speak a dis- 
tinct language, and are supposed by somo to be of 
the same race as the anoient Etruscans. Tlie Basque 
, provinces recall by contrast the southern sboro of 
the Mediterranean, once the granary of ancient 
Rome. This district now yfblds little excopi es-^ 
parto, which grows wild. It is shipped from Svax 
in Tunis for paper-making. Among other Con- 
tinental ports between which and ‘this country 
constant communication is kept up, .but whicli 
call for no special mention, are Oporto, Bordeaux 
in the wine-producing port of France, HavTC, ond 
Calais. « \ 

III. Tlie ports for the north-west of Afric6, from 
which we receive beans and grain, areiMazagan and 
El Arish. Tllesc being in Morocco, where the 
Sultan is supreme, the trade is irregular, the Sultan 
stepping it and allowing it just as ho pleases. 
Along the coast of Guinea are the ports whence 
comes the palm oil. This useful product is floated 
down the rivers in canoes and launches to the 
coast, these rivers thus receiving the name amongst 
traders of the *• oil rivere.” As regards South Africa, 
tlie bulk of the trade is carried on by steam, and a 
regular service, both for passengers and produce, 
with megnilicent steamers, is provided by the 
Castle Line and the Union Line. Sailing vessels 
do B coasting trade, bringing produce from tlie 
smaller ports to Cape Town, Port Elizabeth, East 
London, and Durban. At these points the produce 
is collected ami sent fartlicr afield by steam. In 
a similar way the railways feed the. ports, the rail- 
ways hi turn being fed by trek oxen. In this way 
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are gatheted together the ttooI, mohair, hides and 
skins, ostrich feathers, copper 0 ]fe, and. other pro- 
ducts of the interior and outlying districts. The 
liners after , leaving England touch at Lisl:^n, 
Madeira, Canitry Islands, St. Helena, and Ascension, 
at some of 'which places the ves.<:els are coaled and 
cargo tind passen^rs landed or taken on board. 

. The distance‘s from London to Cape Town is 
6,242 miles, and the time taken by a liner is from 
seventeen to itwenty days. Sailing vessels take as 
long as sixty days, 

' On the cast coast of Africa the most important 
. tr.iding centre is Zanzibar, wluch^ with Delagoa 
Pay is in direct cable communication with England. 
Its chief expW is cloves. It has also nine-tenths 
of the whole ivory 'trade, whibh is bronght from the 
' intenor. A weed is also obllccted from the rocks 
on the c«fast here, a species of liclien named 
‘ orchilla, and is used in dyeing skins and leather. 

■ Other of its'esports are gold, silver, iron, malachite, 
sesame seeds, wax, oil, sago, arrowroot, tortoise- 
shell, and indigo. Steam vessels are employed in 
this trade, and come hf way of the Red Sea and 
Sues Canal. 'Following the East 'African coast 
nocthwArdS we oomq to Egypt, whose produce is 
shipped from Alexandria, and comprises ‘chiefly 
, raw cotton and cotton seeds, cereals,' wool, and 
onions. Thesp, of course, /come by , way of the 
Mediterranean and Straits of Gibraltar. ^ 


LATIK.-XLII'. 

/ [CuiiKniKd //;onv ji. SSO.] ^ 

LATIN READINGS (awHiWcd). 

' PLAtITuk 

’'.Asa specimen of >the powers of Plautus iii a inore 
serious ..vein, we prin^; from the same play the 
'tlwinksgiving.of Charmides to Neptune for his 
prosperous voyage s 

TaraTjaiaiirs, AeV n^.. So. 1, 1. 1—8. : 

j ^ ji ’ CAKtmojf.— CnAWnors. 

Salsipotenti et multipotcnti Jovis fratri aetherel, 

’ Neptuno, 

Laetus lubens laudes ago, ct gratis gratas Iiabeo, 
et fluctibus salsis, , , 

- 43uos penes mei f uit pofccstas, bonis meis quid forct 
et meae vitae, ' 

Quom suis me e^locisdn patriaru urbis tutelam 
» redAiccm faciunt. , 

Atqno ego tilii, Neptune, ante alios deos gratis 5 
’ ' ago atque habeo summas. 

Nam to omnes saevom, severum atque avirlis mo- , 
’ ribiis com^emorant, ,, 

Spurcificum, imniancm, intolerandum, vesanum. 

■ ' Ego contra opera expettus. ] \ 


Nam pol placidum te et elementem eo usque 
modo, ut volui, usus sum in alto. 


, NOTES. 

Tlic epUliet h RppJied to Jupiter ns “King of Air,” 
in opposilioit to Salsipoicns, “ King of Ujc Dccj).” 

Orati$ grafai— " gratefni thimts” (pmtM}. 

0»« pmes, etc. lYlio lia^'c liad it completely In tlicir power 
to dctemlne wliat should M the fate of gocnii 
nnd mj'self." Irenes J\nt viei potcslas is n hoinenlint 
tniitologicnl expression; lit , “in nliose linmls nos the 
(Iwmnlon over me," 

(iddmn, “my country nnd the protection of flic 

city." 

Aifo atqttc fttttco, “ r e\.pre‘!8 and feel." 

DM spelling for taei km. 

. Opern. “ By actual fliet, by expei icncc." 

Pol. A short foim of the more conmion Edtpol, “ by Pollu'c," 
a fieqncntoath.— Eo modo id tnlitt, “ exactly in the 

way in nhichl uished." 


TERENCE. 

P. Teientins Afer flonrished some years after 
Pfautas, from rrhose comedies you liavo already 
read extracts, and whom he excelled in greater 
parity of diction and finish of style, tliough ho 
cannot be eredited with greater originality than 
his predecessor, being even more dependent than lie 
upon Greek sources for the form of his plays, tlia 
' outlines of their plots, and the names and indi- 
viduality of his characters. He is said to hate 
lived at the end of the Second Panic War, and to 
have lien a Carthaginian slave, whioh latter state- 
ment is home ont hy his name, Afer (the African). 
He is only k-nown to have written six plays, all of 
whioh have come down to us, and which bear the 
following titles-" Andria " “ Hceyra," " Eunnclms,” 
"Hnutonthnorumenos,” “Adelphi," '‘Phomiio." It 
is needless to give in detail the plots of any of 
these ; they none of them give a high idea of the 
liorality of the age, and principally turn u^n 
lovers’ intrignes, the father’s wrath — a serious tiling 
in a country where the father was allowed .ibsolntc 
control over his children— and the shitty machina- 
tions of ingenious slaves, whose cunning, il not 
always successful, is generally the most amnsiiig 
- element in tlie piece. 

A few, words are necessary to explain the fallow- 
ing extract from the ''Andria." Pamphilus, son of 
Simo, lias fallen in love with Glyccriuni, a iiatiio 
of the isle of Andros— hence the title of the play. 
His father, hearing of it, and thinking the m.iirmge 
not likely to be a very creditable connection, orders 
him to marry the d.anghter of ins old friend Cliremc.. 
Davus, tho slave of Sirao, who has a plot in liis brad 
; for setting matters right, induces Pamplnlns to 
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profess submissioR, anJ it accordingly becomes 
known that Piimphilus is to many the daa^tcr of 
ChremGs (Piiilumcna), witli wbom Charinus,africnd 
of Pamphihis, is already in love ; and Bynhia, the 
}.l«ve of Charinus, lias "just informed him of the 
report. 

ANonTA, Act II., Sc. 1, 1. 2—28. 

CllA^I^'U^. BVRKIilA r^ilFIlILVS. 

Cn. Vn miscro milii. 

Ut nnirons in spe atque in timore usqoe antebac 
adtentns fuit, 

Ita postqunm adempta spes est.lassus.ctiracon* 

‘ fectus stupet. 

Br. Qnacso edepol, Chnrine, qunndo non potest 
id fieri, quod <ls, 5 

Id Tclis qnod possit. OH. Kil volo aliud nisi 
Philumennro. By Ah, 

Qnaoto satius 'st te id dare operam, qiti istora 
amoTcm cs. corde ojicins ; 

Qanm id loqui, quo magis lubido frustra incen- 
datnr tua. 

Cn. Facile omnes, cum valemus. recta consilia 
negroti^ damns. 

Tu si Mo sis, alitor censens. By. Age, age, ot 
lubet. Ch. Set Pamphilnm 10 

Video. Omnia exporiri certnm 'st prios qnam 
perco. By. Qaid Mo agit ? 

Cn. Ipsnm lumc ornbo . hnic supplicabo : omo- 
rein huic narrabo nicum : 

Credo impotrabo, nt aliquot saltern nuptiis pro* 
dat dies 

Inteiea ilct aliquid, spero. By Id aliquid nibil 
est. Cii. Byrrhin, 

Qnid tibi videtur 7 adeon’ ad cum 7 By Quid 
ni 7 nihil ut impetres, 15 

Ut te arbitrelur sibi paratum moechuin, si illam 
duxerit 1 

Ch. Ailin’ hinc in malam rem cum su^cione 
»tac, seeks 7 > 

Pa. Charinnm 'video. Salve. Ch. 0 salve. 
Pamphile, 

Ad te advenio, spam, salntcm, consilium, aaxiUma 
expetens. \ 

Pa. Ncque pol conaili locum habeo, neque ad 
aoxiliura copiara. ' 20 

Set istnc quidnam ’st 7 Ch. Hodic uxorem dneis 7 
Pa. Aiunt. Cn. r<amphilc. 

Si id facts, hodic postrcmiim me vides. FA Quid 
ita 7 Ch. Ei mihi, 

Veieor dicere: Iniio die qnacso Byrrhia. By. 

Ego Qicam. Pa. Quid est 7 
Bv. Sponsiim hie tnnin nmnt. Pa. Kc istehant 
inccum sentit. Ehodum die mihi : 
Numguidn'nm nmjilius tibi cum ilia fuit Ciiarine ? 
Cii. Ah, Pamphile, 25 


Kil. Pa: Qnamvcllcra. Ch. Nunc te per ami* 
citiam ct per amorem obsecro, . 

Principio nt ne dneas. Pa. Dabo equidem ope- 
mm, Ch. Set si id non potest. 

Ant tibi nnptiae hac sunt cordi. PA. Cordi? 


IfOTIJS. 

Edepol A form of rutli, used merely to intensify n rcinari: 
(lit. “by.rollux"); frequently tlio monosyllable pol is 

lIBCd. 

^oninmirf, etc. “Sineowliatyouwliiliforistinimi'oswbllity, 
tliat } DU «‘ould nuke up your mind to possibilities.” 

Tu s\ Aia ai(. If you were jn my condition you would tbink 

ilifTcrenJly." , ^ ' 

npe. Id ftiftrt. A simple form of acquiescence. "Well, 
w cU, as you will." 

Std Pamplulvtu Here his supposed rlnl appears on the stage. 

Qitiif hie oytb Tlila is said by Byrrhia In .m " aside.", ",What 
does he mean by making every attempt?" 

Cndo mpelmhx "I tnist I sliall oldam from him.” 7)j)si« 
of coarse a eenstruction not allonnhlo in good Latin, 
The natural constnietion would beemlome {fflj>i:tni(i.nini 

C5«. 

Id nlti^iiid. " Tliat aomctliing he talk? of means nothing.” 

.itiftone. A sort of deliberative present which seems to pdnt 
to a nearer ol^ect than tiie future, octita. 

For J«lcrte. " ScounilTol." 

C^arfnvtn. Fnmphilos at this point catches sight of his 

, friend. 

rM. See note on hue 6. 

mentm <eati(. " Uis taste differs from rninc.” 

i^uanx vtUm,it6./uistc “How I wish then) had been.” 

TiU sioif rordf. CmHesninHrxf means "tobeplaasanttoanyv 
one." PamphUas contemptuously repeats the word, 
“ pleasant indeed I " 


In the following extract, taken from the “ Phor- 
nuo,” Demipbo— whose son, Antipho, has marrind 
without his fatlier’s-consent— gives vent to his in- 
digmvtion, to the .amusement of Huodria, his nephew, 
,and the slave (xeta, who are overhearing liim unseem 
ond throw in an occasional “caside." , 

Phobmio. Act II., Sc. 3, 1. 1—16. '' 

PsMinio, Grta. Fhaedria. 

De. Itane tandem uxorem duxit Antipho in* 
jnssu mco ? ' ' 

Nec racum imperiura : ac mitto iroperium : non 
simultatem meam 

Revereri saltern? nonpuderel Ofacinnsaudax, 

0 Geta 

Slonitor. 6 b. Vix tandem, De. Quid mihi 
dicent 7 Ant qnam canscam rcpcrieril ? 
Demiror. Gs, Atqai repori jam : aliud cura. 

De. An hoc dicot mihi ? 5‘ 

Invitusfcci; le.xcoogit? Audio. Fnteor. Ge. 
Places. 

De. I^enim roienlcm, tacitnra, causam tradcrc 
adversariis, ' 



TJIE ORGANS OF SENSF. 


361 


’ 1 


' Ktiam idno lox coegit ? Gb. Illud durum. Pk. . 
Ego cxpudiam : smc. ^ 

llE. Inccrtum *st,quid agam; quia praetor spcm, 
atquc incrcdibilo hoc mi obiigit; 

Ita sum inriUitus, animuin tit acqucain ad 

taiiduni inslituorc. 30 

Quainolirem omucs,jCum bccundac res sunt 
inaxumc, tum muxuino ' 

llcditiri secum oporlct, quo pacto advorsam ' 

‘ aerumnnm fomiit. ' 

Pcricla, dniiina, cxilia poregro rcdiciis semper 
cogitel, 

Ant fill pccca^nra. nut iixoris mortem, antmor- 
bum niiacr 

Communia cssehacc: nc quid Jioruni uinquam 
accidat auimo norom. 32 

Qnicquid praetor spem cveniat, onmeid deputare 
C8SC in lucro. 


NOTHS. 

llaue tnndfin. A» CNprcssInti of fturpiisc arid Indlgnatjon. 
“WlmtfoRiHothl'” 

Jin/fn’ijw. Tlie vow vvhlcli (kiiolod Btiiirrino military power 
Is hcic to flignify the ntsoUUo control, pairiA jwiwtes 
given by llio Uoinan Inw to a fiiUier over bis onn son, 
wlilcli aiMonntcU even to ti power of life and dentil. 

OfTi-ftf tnonifor,' Apobtroiddsing the slave whom lie ihmks 
nhwnt, niidtnwliom ho cntnidod llio wire of Ins mjti. 
“ 0 Gota, n fme mentor, truly.** Tlio stives wero lu- 
•jiicntly callisl by the nnnie of the trilKs froin which tlicy 
lind been tahon. GcIa h one of tlie Ortnr or Thrarfan 
tribe on the Danubo. Pavus Is said to bo lha sanm w.ad 
ns iJflCwr, one ofntTHwlnhaWHng tlie modern Tran*>l* 
v.mi.'i. 

>. Vixtanflm. The .slave, hearlnji his nnino mcntion«I, rriiiarks 
a-jlclc, “At Inst lie has thought of mo.** Supply ml 
iiirminiV. 

AUuiJcurtu Lit. "Tlilnl: of'seinelhing else.” ••T.Ialcv jnor 
Blind easy." 

CoKjan frodcTT, etc,, “to allow oiicscir to be beaten. 

Jllnd dnrmu. Pliiwlrln Acls that this is an nnanswrmblo 
argument, but Geta consoles him with the romarh, “I’ll 
get over it ; Icaro it to me." 

Spemisnsed to signify the rcpnlalion of evil ns well as tlm 
lioi« of good; so Dido in Virgil, “;Dncid” Iv. «!>. 
hays 

“ Ilane ego hU»tuI lantimi spci.arc dolomm." 

Pere^re r«h'f Ks. *' Returning fiom foreign travel. 

Ul im, us«l ultii quul, to follow, signifies a purpose negn- 
livrd. 

Dfjntlare. “ To write nil that down .ss pioflt.” 


TiMOTUfl^ “TniN'OMMUR," Act IV., Sc. 1. 

CiiAiwi. ToKcptunCjPotonto'crUindeepand moshpowcrful. 

the biothrr of iclhcr<al Jovp, Joyously ««d slnvcroly do 1 
proffer pnilsr, nml letnrn my grateful Uwiihs; to the salt 
waves, too, iviDi triiom hiy««prfwc pnwar over myself~*mr, 
foo,ilint rsislcd over my property and my life,— Innsitnirh as 
from fliClr irnltns they haw ictnrnwl me safe nnd^souml ryon 
to niyosoi native city. And, Noptiiiic, before theoUier Deities, 


,110 1 both give ami return to yon extreme thanks. For all 
people talk of you as being cruel and severe, of voramus 
halnts, filthy, unsiglitly, unendurable, and outiagcons ; on the 
oUicriiaud, I have lucperieiiccd your kfndlyaid For. jn good 
bootii, I have found yon niordfui ui>au Ihe'deep, cyen to that 
degree tlul 1 nislicd. 


THE ORGANS OE SENSE.— V. 

(VoHthnted from p. 305.) I 
7I1.~THB ORGAN OP SMELL (amilnved). 

One grcab service wliich the sense of smell renders 
to the high'or iinimnls—t.e., to beasts, birds, and 
reptilcs—is pninarlly to warn them against re- 
ceiving into the lungs and stomach noxious matters, 
and secondarily to guide them in the search for 
wholesome nil* and food. As a rule — ^to' which, 
howevci*, there are many exceptions— nauseous 
smells arc associated with no-vious gases, and food, 
which gives off a picaant aroma is of a natnre, and 
in a condit ion, to supply good nutriment. Tlie bulk 
of the atmosphero consists of inodorous gases, 
admirably mixed so as to suit the purposes of 
respiration, and Iho main products of vegetable 
life arc nutritive and bland ; but small quantities 
of dciitructive pfilnvin and of deadly poisons are no 
imcommon Ibings in natnre. and nnless some kind 
of quarantine wero ©.xercised on air and food, the 
system could not be maintained in health. True, 
lliorefoic, lo its office of sanitary inspector, the 
organ of smell holds a position at the entrance of 
the passages for air and food. In order to appreciate 
it.sofficc/it is necessary to understand the relation 
• of these pas^-ages to one another. Tliis is best done 
by a reference lo iho illustration (Fig- 9)- Thp 
largest figure repreHcnta the nose diamber of the 
left side; the hollow oF tlie mouth below it; the 
pharyiut, or channel for food, running down towards 
the fttomach on the left side (of the figure) ; and 
the larynx, or chnuuel of tlie air, when pursuing its 
eonrsc to the lungs, parallel to it, on the right-hand 
aide, as they would appear if the head were cut in 
two with the downwnrf stroke of a sJmrp resistless 
taiifc, niado a.s near to tlie middle plane as possible, 
yet so as to bo on the left of the upright ixirtition 
l)etwcon the two nwe-chambers. The ordinaiy 
eonrso of the air,’ when no food is being swallowed, 
ii, upward through the- nostril, thon horizontally 
through the lower part of the nose-clianibere, then 
downward and forward behind the soft palate, 
entering the holo immediately below the part 
marked as the “ cpiglotli.s,” and so on to the lungs. 
The simpler couvso of the food is horizontally 
throngh tlm month, and then vertically down- 
ward, If tlie reader lias nndci-stood the en- 
graving, ho will see tliat tlie air -and food passages 
■ cross one another; or, perhaps it makes it .more 
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clear to say that the air passage enters the food 
c-nnal from above, and passes ont again below and 
in front of it. This is a singular aiTangcmcnt, and 


coven in the nasal chambers in front, and, on 
account of its .oblique direction, overhangs the 
orifices, which arc further defended from intrusiv-o 



Fig. 9.»1. VtATiCAL Seaio'i or I!v>tA>; Head, 8)ro>viso me Rmno'< or the rASSAces roa Am avo Food. TI, Frame* 
wojiK OP T)ie Kos£. in UescLEs or tra. ITose. IV. Ssm>M or ms Koss avd jis Kervu. 

Bel. to Nos. In Figs —1. 1, upper turbinated bone : 2, middle do. : 8, louer do ; 4, hole leadini; ,to the cmml which drains tlio 
eye; 6, Eustachian hole ; 0, palate; 7, mala; 8, epiglottis; b, phBrjm; 10, luynx; 11, ciicoidcartUa^; 111 , thyroid 
cortila^: IS, caMty of themoath, It. L pait of upper jawbone; C, nose bone ; S, upper side cartilage; 4, loner do. ; 
fi, eclliitar tissoc. III. 1 , pyramidal mu<ielQ of the nose ; 2. rousclo to lift the sklo cortlhgi’s ; 3, compreseor of the nose ; 
4, front dilator of the nostril : S, snuiU cnmpieseoroffiie nostril; C, hind dilator of the nostril ; 7, imiscle to pull down 
the side cartilages. IV, i, neire of the lobe of uosc ; S, olfacU^ lobe of brain ; S, nerves of the septum ; 4, nerve of 
palate. / 


open, one would hare said, to the obvious objection 
that the food might get into the lungs, where it is 
not only not wanted, but could not be for a moment 
endured. This catastrophe is, however, provided 
against by the net of swallowing, in which the soft 
palate closes the air entrance above, and the ein-* 
glottis is bent down, while the sides of the hole 
below are so contracted beneath its overhanging 
and protecting hood, that the food passes o\xir it, 
and the drink on each side of it, without danger of 
tlieir making nn entrance into tho laryn.\. It will 
be seen tliat the cniurinin,from food not only rises 
into the nasal organ when it is presented to the 
mouth, but passes to it also after it has been intro- 
duced into the mouth, so tliat the nose is an effec* 
live guard to this entrance, as well as to that which^ 
it more immediately occupies. ' 

Tlie external protecting framework, or nose. 


sdids by a number of stiff hairs. At the upper 
part, or roof of the nose, tbis'framework is of bone, v 
because there no flexibility is required, but towards 
the pmnt it is composed of cartilages, which arc 
more clastic, and which can also move in relation 
to one another, while the outer and lower sides 
of the orifices arc composed of yet more bendable 
celluhiT tissue., These wings of the nose can play 
upand down, and to and &om,the central partition 
by the action of muscles, so as to enlarge, contract, 
or slightly alter the direction of the openings ; but 
the framework is* nevertheless, stiff enough to keep 
the nostrils moderately distended while in a state 
of nst. Stretching lioriEontally backward from 
the nose are the nasal chambers, divided from one 
another by a plain partition, which is bony beliind 
and gristly in front, and they pass under the ' 
chamber of the brain and over the cavity of tho 
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niotitli, to open backwartl over tlic Uiroat. Solid apparatiiis of smell on each side arises from under 
Uoors of bone divide this second storey of tiro head the hwin by three roots ; it is in the shape of a 
from Ihc upper and lower rooms, and bones also litUe round horizontal bar of brain matter, ending 



!'iv. JO.-I, Vruticai. Sjctiov or ni AD or ToRroivr, snowixn ritr. XA^a Pa^aor IT. VratJcu. Srcrios or Habdit’s 
JirAP, 8JHMIN0 OtTMlWAI.l.<H Till. NaSAI. CaSAI, Llrt MOf, III. UAWJI ‘•IW. OR llrAP 01’ SrorrEO DOO-FISU. 

7 t.‘fs to Xns, in rigT.-!. 1. 2. cai itv of tho oKkII ««iiio^tiluido.l Inlntno: $, }.ci.1mii tcl^csn (lie light IfU 

hmin ; 1, nn vl im-MW ; 5, sliMiko w ilice: 6. folrted mcniliiniic ; 7, ui'jirr wnl nf nil -ms^iigo. gmBF<l ® £,?! .7 
Jii-.nl catinl, 8, J-.h lulalc ; O.lmitl iwlatr; JO lonRiipj 11. who. H. 1, enyty of the bram ; 2, cthnio-tnibinala , 4, 
loner turbliial ; 5, 11 isWl ; 0, jobte ; 7, iinwl aial; 8, lollaorrar; 0, brittle rmming through Eiibtacht.m tube. 


wall in the right and left sides. These walk, how- 
ever, arc not smooth, and jilnin like the central 
partition, but liaie three bony projections one 
above the other, which are called turbinated bones, 
bccaii''C they are curled upon thein«clvc.s like scrolls, 
tlic fust convex surface of the scroll being dircctwl 
inwards. Tlicsc turbinated bones .stretch inwards, 
nearly reaching tlic plain partition, and thus divide 
each lateral chamber into three horizontal passages, 
called the upper, middle, and lower pa«^agcs. All 
the interior of the chamber?! is covered with a 
membrane, which is very thick and pulpy on the 
scroll bones, the roof of the chamber, and ccr.tnil 
patlilion. Thk membrane is peculiar in that it 
secretes a slimy nuicus, is very vascular, tind bo 
contains much blood, and the ullimate fibres of the 
nerve of smell end in its substance. The nervous 


in a bulb, and it lies iin a groove of the soft brain 
above, and of the hard bone beneath, being 
separated from its fellow by a crest of bone. Tlie&e 
bnJte being placed in the biain-case, send down, 
from all along their course, through many holes in 
the bones on which they lie, nervous cords, which 
dhido and subdivide, and run, some to the vertical 
cmdral partition, some to the top scroll-bone, and 
sOmeto the roof of the chamher. Their distribn- 
tioD, of ^course, indicates where the sense of smell 
resides, that is, not in the main channel of the air, 
which passes along the floor of the passage, out in 
the upper pait of the chamber. Hence, when we 
want to smell anything, we take means to get the 
pas driven upward into the upper part of the nose. 
This is oftocted by contracting the nostrils, and 
drawing tlie air suddenly and sharply in, so that it 
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is directed upwards instead of along the floor of 
the passage. 

It Juts been TCiDarkcd that the membrane of the 
nose is very full of blood-vessels, and this is im- 
portant, because the presence of much warm blood 
distributed over a surface purposely folded to give 
it a greater extent, has a tendency to warm the 
cold air as it passes through the complicated 
channels before it is introduced into tlie lungs. 
That cold air, introduced through tlio nose instead 
of tlirough the mouth, is less likely to be injurious, 
is so far recognised, tliat respirators are used by 
delicate persons in cold air, while it is not thoi^ht 
necessary thus to protect the nose. Some of ns 
need to be reminded that we should breathe always 
by our nose and not by our moutii. 

There arc curious connections between the nasal 
chambers and the hollows in many of the bones of 
tlie face and head, which are analogous to the air 
cavities of birds' bones. The nose has also another 
office, in tliat it serves as a sewer for the eye. Two 
little ducts from the inner comer of the eye 
and form a tube, which, after passing through a 
bony canal, deliyers its drainage into the lower 
meatus of the nose by a small oriflee, shown in the 
engraving. Hence, violent blowing of the nose is 
often resorted to in order to clear tho eye from dust 
and tears. 

So far as concerns' ourselves, the use of the 
olfactory oigan is rather to tench us what to avoid 
than what to seek, and the pleasures of smell are 
rather incidental to other healthful conditions than 
much prized on their own account ; yet the varied 
fragrance of a thousand flowers, sc delicately dif- 
fused as not to pall the sense, or to surcharge the 
pure air, is no small addition to the delights of the 
garden and the country. If, however, we endeavour 
to imprison these odours, and make them our own, 
they are nearly always suggestive of a sicld^ 
effeminacy, and have called down sneers on their 
possessors. Thus, Cowper writes— 

- “ His better hnnd, more busy, gives Uie uoso 

Its burgamot''; 

and Tennyson— 

“ His essences turncil the hve ali sick 
and again Shakespeare— 

*' He perfumed like a imllmer." 

It is curious to note that no sensation brings 
back scenes to our mind in so lively a manner as 
do odours long unsmelt ; a whiff of water containing 
sulphuretted hydrogen gas may serve tb remind a 
middlc-ngctl man of the days when he began to 
learn analytical chemistry. 

To ns the sensations of smell arc far less vivid and 
reliable tlum those of sight and hearing, or even 


tlio-ic of touch and taste. They furnish but few 
starting-points for thought, or speculation, or reason 
to proceed from. IVe seldom employ (he smell in 
investigation, unless it be upon objects which gi\c 
no indication whatever to any of the other ‘•cnscs ; 
and when wc do so we arc not sntisfial until we 
have other confirmatory evidence as to the nntuic 
of those objects. Tlic olicinist in the laboratory 
will make ii«e of this sense ns a rough-and-ready 
method of detecting gases which Ciinnot otherwise 
be easily dealt with, but he always confirms their 
presence by other tests if possible. Anyone who 
has presided over the practical experiments of 
students in chemistry will have been struck with 
tlie number of men whose sense of smell is imper- 
fect and unreliable ; and even those who think they 
Iiavc this sense unimpaired are often misled, from 
the fact tliat they arc conscious of a sensation, not 
produced by odonr, but which is, in fact, only'tlio 
general sense of touch, common to tho snrfncc of 
Uie body, and only more aente in the delicate lining 
membrane of the nose. Such students can detect 
pungent gases like ammonia and chlorine, but can- 
not distinguish between them, or berw^en aromatic 
gases like alcohol and chloroform. On the whole, 
w'e make such little use of our organ of smell, its 
acuteness be'ing ns often an inconvenience ns* an 
adi^ntnge to us,' that wo endure tho loss of this 
sense with more patience and with less sense of 
privation than that of any other. The estimate we 
form from experience of Ihe comparatively small 
value of this sense is apt to make ns misjudge its 
importance to the lower animals. But if we imngine 
that the impressions which this sense brings to 
animals are as dull, indistinct, and unreliable to 
i^eiT consciousness' ns to ours, a little observation 
of the habits of animals will soon lead us to suspect 
our error. The sense seems to be the keenest in the 
carnivora, and man is so sensible of his inferiority 
to these in the sense of smell that he supplements 
his deficiency by their acuteness. The little terrier 
will inform his master, the rat-catcher, if the raf 
is at home by his impatient scratching at the 
mouth of the hole. The huntsman secs a fox cross 
an alley in a wood ; Reynard has gone lie know’s 
not whither, and has left no trace which is avail- 
able to his dull sense. But a 'hound conics in 
sight, and when motioned to the place he sniffs the 
ground in uncertainty but for a moment, and then 
flings up his nose towards the sky, and with one 
long melancholy howl calls his comrades of the 
pack, and, in almost less time than it takes to write 
it, they are all in full cry on the trail, making the 
echoes ring with their confident music. Who has 
not observed the pointer, as he stops in the midst 
of liis swift busincss-liko beat, motionless, as if 
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Mednsa’s heart had turned him to stone 1 Yet, if 
you mark him well, his wlwlc frame is instinct with 
tremulous omotion; his eyes glisten, and' scran 
starting fronxluR heart ; lusnostiils twitch, and his 
Hmbs quake wit!) oscItGinout. Tho game lies hidden 
in deep co;cr; it is impossible for him to see it ; 
but as you look at him you fed ccitaln that he is 
as vividly conscious of its presence as if his eye 
saw or bis foot were upon it. 

IVo luivc seen, in writing of the other scnses,that 
wliilc beasts scorn t o have these in gr&iter efficiency 
tliaii men, this is because tlicir attention is not 
abstracted from tlioir indications, and not 'because 
the organ is any more perfect or elaborate in its 
slnicturc; tint in the case of the Muell, a coire- 
sponding development and complication ofslructuie 
accouqianics a keener sense. The gieat diffraence 
between the skull of man and that of the beast 
consists in tlie fact that in the latter tlie brain and 
the brain-case—which it accurately fits— aie much 
smaller ; the jaws— and therefore the hollow of the 
mouth— are much larger and longer. Now tho 
nasal cavity which lies between these poitakes, in 
tho beast, of the elongation of the jaws, and not of 
tlie curtailraont of tho brain. The nose is almost 
always at tho end of tlie muzzle, and the long 
cliambors of the nose only pass under the brain at 
the posterior part of tlioir course, wlicro tlioy also 
begin to descend to enter the throat. Hence, in- 
stead of comparing the face to a thiec-storeyed 
house, as wo did in speaking of tlio man, it should 
be compared to a two-storeyed shed, with a Ican-to 
behind for the accommodation of the brain. TJio 
turbinated bones arc, therefore, not so much one 
above as one behind the other, tlie front or inferior 
one being very much enlaigcd and contorted, or 
/olded, so as to fill up the large chamber. Tliis 
bone is very difTcrcnbly shaped iu different animals. 
In the sheep it arises by a broad plate, which 
runs inwards from the outer wall of the nose, 
and then 'divided into two plates, both of’ which 
assumc'thc form of scrolls, one curling upwards and 
the pther downwaids ; and the number of turns of 
these scrolls is so great that if a transveise section 
of the nose be made, the edge of the bone looks like 
the capital of an Ionic column. In the hare and 
rabbit the bone has a different form, and consists 
of a number of plates one above the other, which 
subdivide into other smaller horizontal plates or 
ridges, all of which ’ are, so to speak, gathered 
together into one stem at each end. The seal has 
a bone of the same structure, but much more sub- 
divided and complicated 5 and the extraordinary 
development of _ the oi’gan "in these swimming 
carnivora would lead ns to suppose that they hunt 
.by scent,. It will .be seen that' the design of aU 
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these staiohires/however different their foim 

^ is te Jnotease the surface over wliicii Ihe 
^tuitaiy membrane, as it is caiied, can be spread, 
Smv.in man, the membrane of th^e lower soroll- 
bone is not to speciaJly tlie seat of the organ of 
smell as of a refined and acute organ of touch ; for 
the nerve which supplies it is not from the oitnetory 
bulb, but from the fifth pair of nerves. It is this 
nerve which M edited by the application of snuff • 
so that tlie snuff does not ijet 'as an odour, but as 
an iiritnnt,^d the pleasure may be compared, by 
those who do not appreciate it, to the pleasure of 
scratching in other parts of the body. In beasts, 
however, the turbinated bones are not one above, 
but one behind the other, and the ain passes 
successively over them all, instead bf below the 
ethmo— or upper turbinated bones as in man. 

Perhaps it is not out of place here to remark upon 
some functions discharged by the nose which are 
not olfactory. In the porpoise the brain has no 
olfactory lobe,iand there are no olfactory nerves j 
and therefore, the nasal passages are made sub- 
servient to the supply of the lungs with air. A 
referenco to the engraving (^ig, 10 , 1 .) will show 
how the canal from the sUt-like opening at the top 
of tlie head passes down past a valve, which closes 
it against the water when the animal is submerged, 
and then onward to the head of the windpipe, which 
here does not open on the floor of the oesophagus (or 
food-throat), but is continued up and ttrust into 
the nasal canal, while the muscles of the soft palate 
and food-throat grasp it firmly. 

The hog uses bis disc-shaped snout to turn up 
the earth, and the tapir curls his flexible nose round 
the grass to tear it up ; but these slight differences 
from the usual dev^pment of the o^n sink into 
insignificance beside the enormouriy elongated 
trunk of «the elephant. In this beast the two 
muTow tubes into which the nasal chambers are 
continued fohvard, run to the very end of the 
organ, where there is, on the upper side, a finger, 
as it were, which seems to be as serviceable as any 
of our own. Strong bundles of muscles run along 
the trunk on all sides, and Radiating ones pass 
between these, sp that the beast can move his tjrunk 
in any direction he pleases. 
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PflODUCTION .OF AN IMAGE WITH THE FLASK OF 
WATER.^ 

We may now proceed a step fartlier with our in- 
vestigation of tho optical phenomena presented by 
a flask (^Vater. Only part of the light whioh 
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falls upon the flask is sent back ; some of it pas<os 
through. The latter may be made to giw an account 
of itself in the following interesting manner:— Be- 
hind the flask / place a stiil paper screen ft, ^hich 



is formed for par.illel rays like those of the sun. 
Now place a candle at a greater distance from the 
lens than the distance of ,lhe principal focus nnd 
place a white screen of paper on the other side of 



may be held upright between the leaves of a book. 
Pat a candle at e— say, about a foot away. The 
light which passes through the flask forms itself 
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Idle lens; an image of the candle, will be^cast on 
the screen. Pig. 43 will" explain the formation of. 
the image. The focus of each ray passing through < 
the lens from the object js somewhere in the line 
drawn from the point in the object whence the ray 
emanates through the centre' of the lens L L' to the 
other Bide of it. Thus, if & represent tlie centre 
of the lens, the point of light a has its focus some- 
where in the line A o' 0 , and the point of light c has ' 
its focus somewhere in the line c o' 0 , Hence, if 
we trace the path of some other ray from the given' 
point through the lens to where it intersects the 


into an image i. Observe, firstly, that the image 
of the candle is inverted ; and, secondly, tliat if 
the distance of the light from the flask be increased, 



the position of the screen 
has also to be altered ; 
thus, with the candle at c', 
we have to move up the 


screen to s'. And, furthfer, 
that we can increase the 


distinctness of the image by cutting off all mar- 


ginal rays, which may be done by interposing 
between the light and the flask an opaque sheet 
with a round hole in it, as at 11 (Pig. 42). All the 
above experiments may be done more perfectly 
with a double-convex lens, which is thicket in the 


middle than at the rim, and is drawn in section in ' 


Pig. 40. 'i^Ticn such a lens is held in sunlight 
the solar rays arc converged to a point/, called 
the principal focus, and it is here where the image 


line drawn through the centre, we shall have ifs 
position in the image ; thus, the ray al is refracted 
in the direction Ln, and at the point a it intersects 
AC'ffy a is the tip of the image of the object ab. 
The reader may exercise himself in finding out how 
the rest of the image, a i, is formed . ' j 

THE DOUBLE-CONVEX LENS IN THE EYE. 

A much more remarkable lens than'any of human 
construction is that which 
exists in tlie eye. The eye 
may be regarded as a spher- 
ical box packed with a trans- 
jwrent jdly v (Fig. 44), and 
wtHi a lens I held in position 
by suitable muscles'. In front 
of the lens is an annulai* cur- 
tain of green or blue, etc., 
and in front of this, again, a 
watery liquid in a cavity formed between the lens 
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and a transparent bulging front called|heaonica, h. ho changes his ^ze from a distant to a neat object. 
Light from withont passes through tlio cornea, ‘ Thoi reflected images tho candle from the front 
» aqueotis humour, a < 7 , to the Ions by which it is and back surfaces of the lens , recede from each 

rehaoted and cast on to the, ■' " 

back of the 'eye as a pictuioof 
external objects. Tho con- 
cave purple screen upon which 
this image is cast, at the back 
of tho eye, is termed the re- 
tina, and its impressions aic 
carried by tlio optic nerve to tlio brain to cicate* 
the consciousness of sight. 

All one nsirally sees of tho eye is represented in 
Tig. 45, whcio P represents the dark inner circle 
tlirongli which light enters tJio eye ; it is called 
the pupil. Next we‘imve tho cclourod ring /, which 
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other. Hence, It is impossible ,to see distant and 
near ebjocts at the sanm time. 

Look at a distant object betWeen the extended 
fit^gevs; so longas’you see it clearly, tlie Jingeisaic 
indistinct. Next look at the fing^is ; the 'distant 
object cannot now be made out. 



varies in size to icgulatc tho amount of light entw- 
ingthceyo; this U the iris. , Surrounding theso/^o 
have^w, fhe white of the eye. To see what exists 
inside the eye, procure the eye of a Sheep or of an 
ox, and cut it open ; each of the parts we have 
already mentioned will be found ; note particularly 
the form and nature of the crystalline lens. 

TlielensZ(Fig.44)isun- 
likc the hard breakable 
materials with which we 
have carried on our ex- 
periments ; it is of trans- 
parent crystalline or- 
ganic material, variable 
in form according to 
the amount of pulling ' ^ , 

exerted on it by the muscles which hold it m 
position. Therein we have a beautiful provision 
for seeing both near and ;flistant objects with ease , 
in other words, of always keeping the images of 
objeots on the retins^ whiot is necessary for a dear 
^ sight of them. The retina is fixed in position; and, 
therefore, for neat objects the lens assumes its 
Igrcatcst convexity, and for distant objects least 
convexity’ ; and this alteration in curvature may ^ 
even be seen by looking into the eye of a friend, 
with a candle or burning taper on one side, whfle 


THE ACTION OP LENSES ON LIGHT. 

The aption of lenses on light becomes, peihaps, 
more intelligible to the leader if he considers their 
relation to the piism, which is very apparent on 
seeiiigaectional diagrams of them. The similarity of 
the double-convex lens u (Fig. 46) to the two prisms 
placed base to base at A, extends also to their 
action on light ; for if parallel rays fall on them 
in the direction of the arrows, these rays aie 
conierged to a focus / on the other side. 
Again, the double-concave lens i>, seen in 
section, is not unlike the riew presented at c 
of two prisms apex to apex ; and just as tho 
action of two such prisms on light is a diver- 
gent one, causing the rays to spread out, so 
the double-concave lens has a divergent effect 
on rays passing through it. 

CHBOMATIO ABEERATION. 

The prismatic action of a lens on light is still 
fuitlicr shown in tho colomed rim which surrounds 
the circular area it illuminates whom rays pass 
through it and are cast on to a white screen. This 
may be seen by casting an image of the sun on to 
white paper by means of a double-cfanvex lens, like 
a siJCCtaCle-glass adapted for long sight. If the 



paper be between the lens and the focus, the nm is 
xod* but if the paper be placed beyond the focus, 
the rim is blue. The ray r (Fig. 47) m passing 
through the lens is refracted, and suffers dispersitm, 
tho i!ed portion near the lens being outside, and the 
violet portion being inside ; hence, m this ^gion th 
light Us a red border. After the ^ys have crossed, 
Mr.positions are reversed, i thejr^ 

cular area of light has a blmsh “ 

Tins Uke Fig 48 to cut of the marginal rays would 
distLt use in eliminating this coloured 



TJIB KBW rOPCLAli EDUCATOR. 




Uonler. Sitch a riiiij is called a ’‘frtop" or “dia* 
pliragni,*' and is oE frctiucnt ii'.e for tills purijose in 
optical 5nstninicnt«. The iris is a i.toj)or(1ia{^»np:n]. 
The dispeision produced by lenses is- .s^xAcn of as 
their ehrimiafic ahcrration. 

PHOni StfiflT AND LONO SIGJtT. 

A person who is short-sighted cannot see things 
at a distance, and lie brings minute objects veiy 

O near the eyes to see them clearly. 

The defect arises from the central 
part of the crystalline lens being too 
dense, and refracting light so as to 
form a picture in front of, instead of 
Fig 48 retina iSpectacles with con- 

cave glasses correct the evil 
In long-sightedness objects arc seen best at a 
distance, and there is a difficulty in reading small 
type Here tliere obtains in the eye an opposite 
conditioti of things from those found m short- 
sightedness. The crystalline lens has a lotr^d 
refractive power, so that the images of objects are 
cast beyond instead of on the retina. The correcUon 
to be applied in this case is the use of spcctade^ 
with convex glasses in them. 

Short-sightedness is usually 
an accompaniment of youth, A 

which may correct itself 
n*ith increase of years ; 
long-sightedness, on the 
other hand, begins to show 
itself in middle-aged and 
old people. In the accom- 
panying Fig. 40, the action 
of a short-sighted (A) and 
of n long-sighted (b) eye is repre.sented, and by 
the side of each is shown the kind of lens required 
to correct the defect v 

THE EYE AS A OOLOUR-DISCBIMINATOB. ' 

A large wave breaking on the sea-i-horo necessarily 
e.Tpcnd5 more force than a ^mall wave ; a large ether 
wave breaking on or dissipating itself in tlm meshes 
of the retina must also similarly, one would expect, 
GxpendniOTO force than asmnll one. Thatsuchdiffer- 
enccs of mechanical effect do exist lias been proved 
c-xpcrimcntally. The physiological consequences in 
tile indhidiial arc a consciousness of differences of 
colour ; thus, while the long ether wave producis 
the coosciousness of red light, the ether wave of 
half its length appears as a violet light. All Ibe 
differences of colour we see in a spectrum relate to 
differences of ethereal wave-length in the undula- 
tions which produce them. The wave-lengths of 
the rays of coloured light have been measured, and, 
roundly speaking, vary from a f hirty-tljousancWh of 
an inch to a sixty-thousandth of an inch in Icogtli. 


If V.C- take the ethereal waves which would produce 
lines of light in IheposUionof the Fraunhofcrlines, 
the following is a more exact statement of lengths, 
etc. 


Colnuw^ ' 

Colour 

A’i(nil>frn/rt/irr 

i/lTJI. 

iinrwiiilidcA. 

- 3S,417 

A • • 

. Kcd - - 

G • 

Orange - 

- . US, 708 

Di .- 

• yellflw ■ 

- 43,131 

E - 

- Green ' • 

- 48,S05 

F 

. Blue 

. M,25S 

G - 

liuligo 

- ' SS,I>7I 

Hi - 

- violet 

- 04,011 


The power of discriminating ‘between different 
colours differs very much in people, and even in 
the same person under certain circumstances. Now, 
since in the pursuit of certain arts and callings a 
keen power of colour-discrimination'is absolutely 
essential, it is of. importance to know where and 
u’hen the eye foils in this respect 

There may be such a total lack of discernment 
of colour-dilTcrenocs that the apple and its leaves 
appear of one tint, or a solution of yellow bichromate 
of potash and another of green chromium chloride 
appear both alike. In such a case, the observer is 
colour-blind, and ought not to be engaged iiv any 
calling where distinguishing between colours is of 
importance, as in'the ease of the dyer, or of a railway 
servant who has to distinguish between signals of 
diSment colours. This defect in colour-vision is 
sometimes called “ Daltonism,’' because Dalton, tlie 
famous chemist, was colour-blind to a remaricable 
degree, and on one occarion is said to have put on 
red stockings for a Court reception under the im- 
pression that tliey were green. 

In advancing years the crystalline lens of 'the 
eye may become tinged with yellow, which has a 
tendency to moke blues appear darker than they 
.ire An artist sulEering from such a defect urould 
not use bis blue pigments in proper quantity when 
depicting blue or portiolly blue colours, the tendency 
being to make them bluer than they ought to bD,dn 
effect which is said to be, observable in Mulready’s 
later work. 

A personal matter which may affect cvciyone is 
that of eye-fatigue. Dropsomeredsealing-waxonto ' 
a shimt of vvliite paper, and then steadily stare at it 
fora minute or two. Next^transfer your gaze to 
another part of the white paper, and you sec a faint 
blulsli-grecn image of the Sealing-wax. In staring 
at the red wax the eye has become fatigued for red 
r^s; in transferring the gaze to the white paper, 
the eye receives from it all the rays which go to 
make up white light, from -riolct to red, but being 
tired or weakened for the latter it fails to perceive 
it, the result being that that area of the retinawhioh 
lias been thus weakened does not perceive the paper 
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to bo white, but of n colour compounded o£ fclic 
remaining colours of tlic spectrum, A buyer may 
similarly stare so persistently at a coloured article 
that he toils to [icrccivcits true colour; and' two 
reds might, be of distinct sluidcs, but with a fatigued 
eye the difference would not bo perceived. 

SUBJECTIVK OU ACCIDKNTAJj COLOUBS. 

The cxpcrimenl with the red wafer may be 
modified by substituting other coloui's besides red. 
If orange be used, a blue spectral image is seen ; 
w'hcn green is employed, tlie image seen is reddish- 
violet. These colours which are seen by .a fatigued 
eye have been termed or, more appropri- 

ately, svlijcei r IV— colours. Tljo following to a list of 
subjective colours seen wlicn a certain colour of 
object is guEcd at 


Cohw (tfOhlxl. . CotiWr. 

jIpiI ...... mnisli-yrccn. 

Orange Wuc, 

YcUrav- ..... Intligo. 

(;iv>eii Uedctisli.vlolet. 

nine Or.insc-Ticd. 

Indigo Onmgc.j-cllow. 

Vjolet Yellow.gtcen. 

Wlilte ' ' Black. 


An example of the last mentioned in the Itot may 
sometimes be seen under the following oircam- 
stanee?. You are holding something in a gas-flame, 
ami intently gnxing at it for a while. TiVhen you 
have done, k black image of iho flame may be seen 
by looking at n sheet of white jiapor, and winking; 
wlien the gaslight is very yellow, the image appears 
of an indigo tint. This phenomenon alw.ays happens 
when a dazzling light is looked at . The bumiag of 
magnesium wire is a conimon cxpcrinicnt, and after 
it is over one usually .seas a subjective image in black, 
which is of tlie shape of a drop of the molten raetal, 
with a .short length of oxide attached fo it. In the 
case of the .sun a. series of images is seen. Wo 
mention thi-s, however, only by way of offering a 
caution. Gazing at llie sun is a dangerous experi- 
ment, wliich nearly cost Sir Isaac Newton hto eye- 
sight. Ho was troubled \rith the siibjcctive images 
to such an extent that he liad to siiut himself up in 
fi dark chamber for tlirce days to recover his normal 
sight. 

THK ORirfiy OP COLOUR. 

Altliougli we usually speak of tlie light of the 
sun as being made up of the seven colours of the 
rainbow, it requires very little thought (after om 
experiments with tlie spectroscope) to see that it 
really consists of an infinite variety of colours. 
Every part of the spectrum, however njirrow, l^ 
in fact a distinct colour of its own ; and this line 
of'spectrum by more dispersion may bo resolved 
'into parts of less and greater wave-length, and, 
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tlierefore, of distinct colours, where the difference, 
is inappreciable to the human eye. WTien this’^ 
great variety of coloured light falls on to the 
surface of a substance, it may be wholly or partially 
sent back or refieeted: in the former case the sub- 
stance is said to be white ; in the latter it may be 
one of an infinite variety of colours. Let us examine 
more particularly what liappens when only part of 
the li^it is reflected, and the remainder is kept 
back— or, in other words, absorbed. 


ABSORPTION OP LIGHT. 


As we have already seen, the spectroscope enables 
us raadily in some cases to find out what kind of 
light is absorbed by a substance. Thus, suppose 
we have an incandescent bmp in front of the slit 
of our spectroscope, yielding a continuous spectrum 
from the violet up to the red, our coloured body if 
introduced between the .source of light and the 
spectrescope robs the light of certain of its con- 
stituents, and the spectroscope enables us to find 
out what part of the light lias been absorbed. 
Let us take a common substance— say, treacle —and 
put it in a gla^s vessel, like a thin test-tube, so that 
light can pass through ; wc find, ou examining the 
light which has come through with the spectroscope, 
wc get a spectrum in ivhich the violet, indigo, and 
blue are represented by a dark space— in other 
words, tills part of the light has been kept back, 
or absorbed ; some of the green, yellow, orange, 
and red pass thttwgb.Tmd yield the impression of 
yellow to the eye. So is with yeUow bodies 
generally. Tho.'ic yellow bodies which are not 
tramtparent reflect tlie green, yellow, orange, and 
red, aj»d absorb the violet, indigo, and blue parts 
of the light falling on them. The rays wliich are 
reflected are received into the eye, and the im- 
pression of colour is produced. 


JXONOCnnOSIATIG LIGHT. 

Sail the wick of a spirit-lamp with common salt. 
Tlie flame appears golden-yellow, and, in fact, yields 
only one kind of light-yellow. It is teracd mouo- 
cliromatic, which means “ oiic*coloared.” 

If a monochromatic light like this be the only 
one in a loom, some strange effects arc observed; 
tiiu^ no matter how rosy-hued one's face may be, it 
appears in sucli a light of a ghastly tint. A stick 
of red sealing-wax is of the same ghastly yellow, 
lUia a crystal o£ Wue vitriol is coal-Waok. Every- 
thing Tvhicli. has not the power of reflecting this 
nionoohronmtio yellow light appears black or void 
of colour, and those bodies which do reflect it ap,^ 
of diltorent degrees of yellow. If the light of the 
son wore such a one-colonted light, the face of the 
earth would.be a vast monoohrome ; its non- 
lellccting surfaces often of a dead black, soaroely 
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tlbtlngaisliable from shadow, rmd ilie green of grass 
and leaf, the \arious colours of birds and flowers— 
would bo of a wearisome ghastly one*t5nt, and there 
would be entirely absent all that pleasant variety 
of colour which renders flcral nature so charming. 
With, however, the vast number of diflcrent kinds 
of light which constitute sunlight, and the inflnite 
variety and texture of surface which obtains in the 
organic and inorganic worlds, we get a wealth of 
colour, which is a never-ending source of plca.sare 
to the educated eye. 

ARTIFICIAL SOURCES OP LIORT, 

Artificial sources of light — like the candle, 
paraffin-oil lamp, gas-flame, and electric incandes- 
cent or arc lamp? — all ghe continuous spectra 
when examined with the spectroscope. There is, 
however, in ev ery case a predominance of certain 
TTiySt which laid « spcaci character to the l^ht. 
Thus, for example, when the eye is accustomed to 
the light of burning gas in street-lamps and shop- 
windows, an electric arc lamp appears to have a 
distinctly blue character, and this arises from the 
relative weakness of gaslight in rays at the violet 
ond of the spectrum and tho richness of the dectric 
arc-light in these rays. The gaslight is distinctly 
yellower than the arc-light, and a tallow candle 
flame is even yellower than the gaslight. In such 
Ughts, therefore, as the candle and gaslight one has 
Si difficulty in distingnlshing betu'eon shades of blue, 
os this colour appears more or less black, and minute 
differences are lost. Colour-iuatching is, there- 
fore, impossible for certain colours in such lights. 
Amusing mistakes sometimes occur from this cause. 
A lady in purchasing a piece of ribbon by gaslight 
selects wliat she takes to be a piece of thesame colour 
as a small bit she holds in her hand. In daylight, 
however, it is found that a mistake has been made, 
as the two pieces of ribbon now appear distinctly 
different in colour. 


SPANISH.— Till, 


(C’o»<oiv»? from jk 811.) 


CONJUGATIONS OF REGULAR VERBS (wnfinitwO. 
Paradigm of the Three Conjugations (rontJ). 

SUDJUNCTIVB MOOD. 


nnsT coKJuaATTox. 


Sin<^. Amc, I maif (ore. 

Ames. 

Atne. 

V. nine, 

P(»r. Amnnos, 

Ain^is. 

Aincn. 

VT. amen. 


Fer/<c( 

Sing. Ha>'anniado, linnKKaFe 
(orrJ. 

Hayas mnnrlo. 

Hnl'ft aiitodo, 

V. ii.iy.'i amado. 

Pfiin Bdyamnsaniado. 

Hayais ainadn. 
Hajananmdn. 

VV. liaj-au anindo. 


Xnj-trfieL 

Sing. Amam, :uiiaria, nmiisc, T 

ifoiitil, f(tui((((, 

(ore. 

Aniiiras, amanis, amd- 

frCtt. 

Atirdra, anuria, .iiikisl*. 

V. atni-a, Rmarias,DTiiu* 
ses. 

AmammM, anianamos, 
Ani.isetixis. 

Amarais, ainariais, amCi- 
^is. 

Aiiidran, amarun, amd- 
Mil 

VV. .imanui, atiiarian, 


PhTtr/efi. 

Sing, Ilu1ilfnt,liahna,1iu1iiu;c 
.'immln, / «ro«W, 
, >ftoii(((,- titijAt (lOte 
lorat. 

nutJetas, Imbrioit, Im- 
bi»“«cs amado. 

Uiibti'i.'t, liiiliTja, hiibid- 
se 

Y. Iiubicrn, liabnn, liti- 
1nc»’r ainatUi. 

F{tir. nii\>ientiiin4,]iu1>ri.Miio<, 
' Iiubi(«einu5 alimrlc. 

HubH-miv, ImbnaU, hii.- 
bicseia aiiiado 

Hnbioraii, luibrlaii, ]in- 
bipMin anin'la 

VV, liubmraii, babtian, 
liubicsen amadu. 


J“tr8( FttOtre. 

S»ng, SiamiTe,tf Is^oiibtfore. 

Bi oindrcs. 

& aiudn. 

8i V. nmare. 

Pfur. Si aniAreinos. 

Si aiMTeii. 

Si amdivn. 

^ Si ^T. niiiarcD. 


• 5«aiRJ Fitdirf, ' 

Sing? SI hubi’cre aniailo, if I 
timid hart fotrd. 

Si hubiercs aniado, 

SI Imbierc'ainatlo. 

Si V. llubidlV RDIBlIO. 
Plur Si liiibtereinDs aniadtt. 

‘ El liiibidreis anintla 
Si linbicren nmadn. 

‘ Si VV. habidren amado. 


sreOS’D COXJCCATIOX. 


Present. 

Sing. Coma, J mig tni. 
Comas. 

COIIIL 

V. comn 
Tltir. ComaTiios. 
Coniiis. 

Coman. . , 
VV. tomoo. 


Inil^nite. 

Sing. Haya comldo, / aiav 
Imre eaten.. 

Hayas comido. 
Hayacomido. 

V. haya coniido. ' 
Phm. Hayunios eomido. 
Hayais eomido. 
llaynn comido. 

VV. hnyon comiilft 


/mfcr/eet. 

Sing. Cnmidra, comiula, romi- 
caa, I tmtld, should, 
might ent. 

CoRiidras, eomerias, co- 
niiescs. 

Cpmidra, comeria, co- 
midse. 

V. comicn, comcrin, co- 
nucae. 

Plnr, ComidntinDS, comerla- 
mos, cDnudseums 

Oonisemis, comarlals, 
coiiitescts. 

ConiidniTi, coinerian, co- 
miesen. 

V V, comieran, comcrian, 
coniidsen. 


P(Kp<r/erf. 

S(n 7 . Hubidro, liabria, liu- 
. biesB eomidp; J uvubk 
MoiiiJ, night linte 
titfcn. 

Hnbicraa, linbrfas, Im- 
bidses cmiitdo, , 
Hiibilni, iKibria, liuldc- 
ae comido. 

V. hubiera, Imbria, hu-. 
Indsa coiiudo. 

P(sr. HubiGmnios,habT]nmDs, 
hiibiesemos comido. 
Hubidrais, luibrfais, Jiii-. 

bieseia comido. 
Hubicran. liabrinn, hit- 
birscii coinidn. 

VV. liubicran. liabrfau, 
Ikitbidsen comido. 


First FiUurt. 

Sing. SI comicre, if t sCioiiH 
ent. 

Si coinicrea. 

Si comieiv. 

Bi Y. cpinidrc. 

Plan Si coTniereiiios. 

Si coTHiereiB. 

Si cnmicren. 

& W. comidren. 


Second FntnTr. 

Sing. Si hubiere comido. if 1 
siiouM Ann eaten. . 
Si hubidrea comido. 

Si liubidre comido. 

Si V. hubidre coniido. 
Plur. Si bubldremos comido-. 
Si hniiiereis comido. 

Si hubidren comido. 

8i AT. liiiiriercii coinido. 


Tumu coXJCOAnox. 


Prewnt. 

Siaff, Viva, I nwy Kw. 
Vi™. 

Viva. 

V. viva. 

Plan VjTamos. 

’ VivAia. 

Vivan, 

VV. Tlnm. 


Perfect Indtfinitt. 

Sing. Hayaviridft, Iinaf/Tiare 
Hayas viWdo. [(ired. 
Hayn rivi<K 
V. nap rivldo. 

Plnr. Hayamos virido. 
Hnyaitiividi). 
Hayan^ivido. 

VV. Iiayan tivido. 
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Impfrfict. 

Sing. Vl^ic^l. vivjrfr, vivicso, 

1 tiiiyhl 

lirr. 

Vivicrns, |Viviii.is, vi. 

VlCit"?. 

Vu'H'rn, vh’iiw, \iviese, 
V. Vivien, \iviria, 

vii'^r, 

I’lvr. Vivi^rainns, viviriniiiw, 

vivii'soiiKii. 

Vivii'ms, vivirwis vivl- 
I'scis. 

Viviwan, vivimn, vi- 
Vit‘«i«H. 

VV. vivienn, vivinnii 

’ vivic^eii. 


riNpa'fcci. 

Sirg. nnbiirn, linbi-ln, )nibicso 
vivido, / iivtiiirfjiAoiib/, 
wight hnw Vr^, 
Uiibitbcs, habim, lut. 

bit'scK vivWo. 
Ifubicn, [iRUia,huIne!m 
vivlilu. . 

V. inbiero, babiia, liu* 
bicKc vtvido. 

Vltir. Iliibierainos, lutbrianioR, 
]ml)iL^<'()iunt vivulo. 

\ llnbivrais, liftliruH*, Iiu* 
biil^is vivkio. 
niibien^i, hnlarum, hu- 
1 ) 11*011 vivido. 

VV, luibi^ran, linbmti, 
liubicKcti vivido. 


First I’ntviT. 

Sing, Si vlvioro, if I fhwM 
' Wiv. 

Si vivii'ros. 

Hi vlvii-ro. 

81 V. vivioro, 

81 vividrojiios. 

Si vivlt'tvh, 

Si vivid oil.' 

Si VV. viviorCH, 


.9fCflji/2 Fulnre. 

Sing. Si Imbici'o vlvWo, ifj 
niioiiiil /mrs tirnl. 

Si Inibiiirdi vividu. 

SI bubluro vivklei. 

Si Y. liubictQ vivklo. 
I'lur, Hi ]iiil)iQruiiio<i tivnIo. 

SI hubidrctii vlrtdo. 

SI biibirron vivitlo. 

Si VV. Imbi/Teu viviiln. 


VocAnuLAny. 

A Ian (lo'!| at 2iro Escriiiir,* (o ivriic. Jlnfiaim, (tomio^ 
, oVivii’, {nVIoi'A*. Ksjtiifia, Sixilii. wonUiwj. 

A IftH tres, Hi fliw Favor, /<iro«r. Paiobia, von/. 
Amar, l9 Id lliibbii-, Ioxjiih/.'. Permilir, lojirmrt. 

AMiiito, bHuiiici'ij llnllnr, • Qiicilnr, /o rtiwitn. 

»ia/lrr. llnsluofltimcc!!. till licbusar. /« rryVbc. 

Dciirr, to (hca lieposo, repotr. 

lliiHoar, fti f«/o, Tiovr, fo TCfld, Ko^pomlorjtorcjrfj, 
Ciimor, fo All, <3 UfjjW, lo nm'w. tOrtMJiorr. 

iliiv. Llovar, /onrry. , Tcnmnar,/o/emia. 

C(HTi‘f», /wl, mn/I. Llonii*, lo wc/». ' Hie, loww. 
CiwTiiJi), i/'/iiH. ]/is Esladoi Dni* Yia,1ar, lo l/nw/, 
C'liiiipllr, /o/i///fA <lo^, the UnitCfl Vivir, /a /ire. 

Uuber, (htig. Stales. Ya, H/mK/jr. 


Exeucise 30. 

Translate into English 

1. Dios !ios ama. 2. Ta>s piiUorcs la aroan. 3. 
El Aleman ama la vcrJa^l. 4. Qncclan contentos. 
Tj. V. bii-sca repose. 6. Qnoilas triste. 7. HabVns 
el Ingles. 8. El Frances no come pan, 0. Jlishcr- 
nianos no bcbeii nno. 10. No come Y. nada. 13. 
No beben VV. nada. 12. Maria escribe cartas. 
13. Escribis mnclms cartas. 14. V. \ivc on In 
ciudncl. 15. ^C6molialla V. cstc pan? IG. Mnn'n 
lloniba. 17. Pedro liablaba. 18. Las mngeres 
llornban. 19. Yo beWn yino. 20. Diego bobla 
llgiin. 21. Yo o.scribia iina'' carta. 22. Vivj’ns cn 
Madrid. 23. Yo bnscaba reposo. 24. Viajo por 
Espafia. 25. Viaje por los Bstados Unidos. 2G. 
Juanlloro. 27. Lcl cstos libros, 28. Bebimosvino 
'y leciic. 20. Escribl dos ctirtas. 30. Escribicron 
doccc-irtas, 31. Le him rohnsado cse faror. 32. 
Juan me ba rehusado eso favor. 33. ^ llas'viajado 
por Espafia? 34. iNohacotnidoV. pan? 36. He 
comido tnucho pan. 30. ^Ha IlcgadocljuezT 37.. 
I Ilan hallado VV. mis lamparas ? 38. i Ha viajado 
V. por los Estados jUnidos ? 39. Hasta cntOnces no 

* Escribir in imgulaT in its rast participk, having acrito 
Rod not cicribfdo. 


liabiitmos terminndo imcslros asuntos. 40. ^No 
haWa.s .vivido ya eii Ldndres? 41. Ciiando imbe’ 
liallado cl tesovo, escribl cartas a mis amigos. 42. 
Ciiando Inibimos' liabhido, nuestras licrinanas llora- 
ron. 43. Vijaremos ixir Inglaterra. 44. ComeriS 
cstc pan. 45. Coraerin manzanas. 46. Escribirjin 
cartas. 47. Mi criado llevar^ Ins cart,is al corrdo. 
48, llabran llcgatlo a Ins tres, 49. Llorad con los 
(pie lloriin. 50. Corned cste pan. 51. Cumpli’cl 
viiestins p.ilabraS. 52. Como td coiimigo. 53. 
Como tu con Pedro, 64. Lean ln& seBoras esos 
libros. 53. Lea V.' esa carta. 56. Hable\V. Es- 
pniiol. 57, No liable V.clCvCao. 5 h. No bebas vino. 
69. No llordis. GO. Es posiblc que Iialles nntesoro. 
1)1. Es probable quo no cumplan sirs debores. 62, 
j Ojabl balleis reposo ! 63. Si Maria llorara, Juan 
lloroii'i. i»4, I Ojalsi los bombres cumplicsen sus 
dcliore': I 65. Es posible que no hayan hallado un 
tcKoro. 66. iOjnhtqueyonohubieseliabladol G7. 

Juan no hubiese hablado, Maria no habria Dorado. 
61^ Si inafiana hallaren ini tesoro, nos escribirdn 
69. Pennitame V. leer eso libro. 70. Era preciso 
Imbbirie^. 71. Estnbnn comicndoybcbicndo. 72. 
Habiendo hallado un lesoro on el carainu, le llevamos 
en la ensa del abogado. 

Exercise 31. 

Tran>latc into Spanish 

1. I weep. 2. My mother seeks repose. 3. She 
(Iocs not Jind repose. 4. Tlioy speak, 6. Thou 
spcflkcst. 6. They ivecp. 7. Do you (FK) speak 
Bpanisli ? 8, Wc speak Spanish. 0. 1 do not find 
repose. 10. Thou drinktjstwine. II. I drinkwator. 
IS. I eat bread. 13. John reads books. 14. They 
rwid books. 15. Eepliest thou nothing? 16. We 
drinkwinc. 17. Ye drinkwator. 18 Thepbysician 
lives in London. 19. My daughters live in the 
Uiiitwl States. 20. Tliou fnlfillest. thy word. 21. 
) fulfil my duties. 22. We were carrying much 
money with us. 23. Tlie ladies were seeking repose. 
24. I was weeping. 2.5. We were eating bread. 
20. Tliey wore living in London, 27. Ye were 
living in tho city. 28. We were writing letters. 

29, The French woman found (perf. def.) no repose. 

30. We travelled through England. 31. They found 
ft treasure in the road. 32. I ate bread and butter. 
33. They nte sugar. 34. John answered nothing. 
35. You (T-':) lived in Madrid. 36. I have found 
my treasures. 37, Has the= posfc^ arrived^? 33. 
Wc have found the spoons. 39, Have ye refused 
them that favour ? 40. I have kept (cKny/Wdo) my 
word. 41. They have fulfilled their word. 42. 
Hast thou eaten much honey? 43. Till then ye 
had spoken Spanish. 44. Theyhad^alreadyieatenS 
when wo arrived. 45. Till then they had lived in 
peace. 46; VTien thou liadst dined, thy father 
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arrived. 47. I shall travel thronfirh Spain. 48. He 
\vill find a treasure. 49. Thou wilt read tliose 
hooks. GO. We .shall fulfil our words. 51. I shall 
have dined at two o'clock. C2. The post will have 
arrived at two o’clock. 53. Drink ye water. 54. 
Live yo in peace with all men. 55. Let JIary read 
zny letters. 5G. Let men fulfil their duties. 57. 
Eat(r,) some apples and pears. 58. Read (I’l’.) 
that letter. 59. Do not read this book. GO. Answer 
ye me. 61. Write ye to them. 62. Write thou to 
us. G3. It is possible that they may read those 
books. 64. It is probable that .she may not answer 
liim. 65. If I should find books, I would read them. 
6G, Oh that they would not drink wine ! 67. Oh 
that he would nob weep! 68. It was (era) necos* 
saiy that llary should not speak loud (alio). 69. It 
is possible tliafc lie may not have arrived. 70. It was 
(era) strange thattheyshouM not have found those 
books. 71. If Peter* should arrive- to-morrow,* I 
will write to tlieo. 72. Will you (K) permit me to 
read that letter ? 73. John pretends not to Imve 
spoken. 74. Having found a book, lam reading it 
heplective verbs 

Those verbs are called rejiecth'e or rceijyroeal 
which lajlect the action they express on ^cir 
nominative, as Yo me desnudo, or me desoudo, 
I tindress myself i go nhored, or se aliorc6, he 
haig hirmlfi nosOtros nos amamos, we love ottv- 
selves, or m love eaeh other. 

The rcQectivo verbs are inflected in the same 
manner as the verb would be conjugated if it were 
employed without the reflective pronouzis. Tlie 
verb ahorear is thus conjugated reflectively:— 


IKnh’ITIVE MOOD. 

SIMPLE TTUSIS. COUrOUND TENBE.^. 

PrcjiRf.^AliorcArse, to /uin'r Piit.— HnUenie ahorcado, fo 
onaetf. hofe hmg onevff. 

PrextU Gerund.— AhordnUase, Pait Gentnd. — Hnbl^dose 
Aniiiziiiii onuet/^ - aitorcado, Aavfit^ 

Past Parttclpte. — Ahoreddo, orc«//. 


IHDICATIVE MOOD. 

Prwenf. rerftet Indefinite. 

Sing. Me aliorco, I hang aiv- Stn;. 3Ie lie atiorcado, I hare 
self. hung mgself. 

Tc alicircas. Tc luis alioreKla 

Se aliOTca. be Im ataonsdn. 

Pfur. Nosalioiwunos. Ptur. Nos hemoa nliorcado. 

Os alioredis. Os habjis nliotwido. 

Be aliorc.'iii. So lian nliorcndo. 


And thus through all the moods nnd tenses. 

It must not be forgotten that the reflective pro- 
^nouns arc always in the objective case, and governed 
by the verb which comes after them or to which 
they arc joined (for tlicy are always joined to 
infinitives, gerunds, and imi)crative.<;). The nomina- 
tive personal pronouns are not generally used. 


THE PASSn’E VERB, 

A passive verb is conjugated by adding to the 
auxiliazy verb ser, througli all its moods nnd 


tenses, the past participle of the verb to be con- 
jugated. The participle in such a case is inflected 
by gender juid number like an adjective. Thus, to 
say, he * loved, she is loi'cd, they are ioved (nmsc.), 
they are loved (fern.), would be— El cs amaclo, clh 
cs nmndu, cllos son amados, cllos son amadas. 

Tlie passive verb formed by ser is used in Sjuriish 
in the present and imperfect tenses of the indicative 
mood only when a ment:^ act or state of the emo- 
tions is spoken of ; thus we can say, ella es dnindn, 
rAr is lored ; but we cannot say, «flla cs hall.'ida,«7»! 
is found; since, in the latter case, no state of mind 
or feelings is described, and the perfect indefinite 
tense must be employed, thus Ella ha sido hnllada, 
she has been found. For the past tense of the in- 
dicative, when no state or act of the mind is spoken 
of, tlm perfect definite must be used, a^ : — ^La casa 
fa5 (not eta) quemada, the house ms burnt. 

The passive verb ser hallado is thus conjugated : — 


IKHNITIVE MOOD. 

SIMPLE TEK1SE9. COUPOUKD TEVSiS. 

Pfe«)it.~Ser lullado, (o le Piut.— Haber bido liallado, (o 
Jbuud. tioi«&Kn/oiin^. 

Praent Gerund. — Siende Iml- Pair (jertnid.— Unbieiido sido 
lodo, being/ound. hnDado, having been 

Past Paw iet 7 i!e.-^<doliallado,* Jbuiid. 

Iieen^UNrf. 

INDICATIVE MOOD. 


Prf»enf. 

£tR9 8oyliullAao,Iam/ouii<7. 
Ere* Iiallodo. 
EhhoUado. 

V. es Iiallodo. 
itnr. Boiitns lialladon. 

Sou linlladOB. 

Son IinllDdoa. 

>T. sOn liollodON. 
Ivtnrfia. 

Slug Emhaiiado, fwo/oMiuf. 

Eros liallado. 

En liallado. 

V. era liallado. 

Plar. Eramos Iisllados. 

Erals hallodos. 

Eran hnllados. 

VV. oran lullados 


Per/cet Dfjinilr. 

&'in<z. FalhDlUdo,7ii<M/oi(Rd. 
FuSstc lialmdo. 

Fue Imllrido. 

V. Icllado. 

Plitr, Pulmos hnllndus. 
Futatein liallado**. 
Facrem hattadoH. 

VV. fueron Imllodos. 
First Flifjirc 

SlnfT. Berc halindo, I shall or 
teili bcfifUiul. 

Senis lialiailo. 

Sard Imllado. 

V. seid tiallado. 

Phir. SercTRos liollados. 

Berets Iiallados. 

Bcraii Iinltido^, 

VV. serdn Iiallados. 


IMPEBATIVE MOOD.’ 

^tn;. Sea Imllado, let me u Pitir. Beamos hallados, let vt 
‘ ■■ ■' ' ’■ be /blind, OP may uv 


found, Or may / be 

/bHiiii. 

Se liallado, be (Aou 
/blind. 

No seas liallulo, be not 
■Aon /mind. 

Sea liallado, let him le 
/mind, or iiiny be be 
/blind. 

Sea V. liallado, be you 
/OHIld, 


/bund. 

Sea linlladoi-, be ye or 
yon /bund. 

No seals halladoi, be not 
you/otind. 

Sean hallados, let them 
be /oiiiid, Or may theg 
be/ound. 

Sean W. hallndos, be 
yon /blind. 


SUBJUNCTIVE MOOD. 

Present. 

Soig. Sea Imllodo, I may be Plur. Seamos h.ill.ido.'!. 

/oiind. 

Seas lialtndo. ^ Seals halbdos. 

Bto liallado. Sean Iiallados. 

V. sea hallado • IT. scan lallados. 

* liallado means been found, as well as /bnti/f, so tbav sfdo ts 

not iisedln forming the pasaiTC past particijile.''’ • * 
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V IV^Tfcti. 

Sinff. Fiiem, sena, fucse lial- Kitr. Fuininos, 


iado, I unuU, ahouM, 
mijjM he found. 

Fuoros, sviiofl, fucscs 
ballado. 

Fucro, scn’a, fue^e liol* 
lado. 

V. fuera, surin, fucso 
)iRlIndQ, 


fuisemos liaUadoa. 
FiicraiB. sariais, fa^'5 


Fueran, fierlaii, ftwscn 

W.rUtiran, &«iait,AMncn 
hallados. 


FifS< Fii/itre. 

61 lueic liaUado, if I Kicr. Sifa^romoaliallados. 
skOMtdbeJoitnil. 

Si ftieics hallRilo. Si fiicreis liaUadog. 

Si lucrtt luilinda Si fucren iialiailos. 

Si V. fitcia hallnda Si VV. fticrcn Imllados, 

Tho compound tenses of the passive vttb are 
formed by the several simple tenses of haber and 
the passive past participle of the verb to be con- ’ 
jugated, ns • 

Ilo (iwlo iiAlIada, I Arm been /ouitd. 
liabia bido hnliado, 2 Afitl ixtn/oii iid. 

Haijtv bulo lullado, I «Aai( A<tv« tccii/aKiuI, 

S> liubioro Bitlo liailndo, if I ^lould hate bcvii foiimh 

ffe and the oOicr personal pronouns of the first 
objective case nrc often used in Spanisli with neuter 
or actiTO intraiisithx verbs, and in such cases seem 
redundant in English, as V, se burla, yi>u jext ; 
muclw mo alcgro, X n^oich wvcli,; sc cneri W., 
I/m iriU fall Those verbs designated with an 
ttblcfrisrh (*) in the vocabuiary are thus used. 
VocABuiiAnv. 

A<!crc.irso,* W «/*• n«rlarsf,‘^/oj'''a'. Pdi (m.X eoi'Kfry, 

ITtmcAi to (Inxio n%<m<lir, , tvvioK. 

itear. iii\lcino, irtii^rr. Fflrini^Q.'rotrAatr, 

A I.iq sets, at air Juiitaibc,* to as~ to mauct ontaclf. 

o'clotk, s>mhlf. Prininvem, 

A Ills Molc, flf Lovontar, <0 rai*f; ^uvjnrae/ to com- 
o'clock. Icvantarac, io Ti^ain. 

Ahlm, ifljim/jf. riae.. Eetirawe,*<oielfif. 

Aligwrsc,* to rt- 3!al, tfldty, iin;»»'o- to n>^f/^dral^ 
put. j)er?y. SaUar, ro«>ir. 

Armar. <0 «rm., Moterec,* to •mcrfJfr, 
iilcH, KiU, j)rpj)erly. to tnt<r/crt. 

EXKIiOlsn 32. ' 


Translate into English i 
1 . 1 Cotno .so Imila V. 7 2. Los abogados sc portan 
jnnl. 3. Os portdis mal. 4. El carpintcro so Italia 
contento. 3. I’edro sc alab6. G. El general sc 
armo. 7. So salvaron. 8. Me escondi. 9. Nos 
c.«condlmos. 10. (OjaU mo hallasc cpn ellnl 11. 
Tus amigos .se juntariin en L6ndres. 12. Alabfios. 
13. Arm4monos. 14. Armesc V. 15, Me alQ?ro 
mucho. 16, So acerca ol invieriio. 17. V. se buria. 
18. Pedro se queja. 19. jDe qui6n .sc qutqan? 20. 
Siempre me levanto a las sets. 21. j No se rotiraria 
V. del pais? 22, So alegran. 23. Alegruos. 24, 
Al%rensc. 25. No se quejo V. 20. No nos metamos 
cn los asuntos del juez. 

‘ Exebcise 33. 

Translate into Spanish:— 

1. Peter beliaves Inrasolf •well. 2. Thou behavest 
thyself well 7 3. They assembled (themselves) in 
Madrid. 4. Thou lovcst'tltyself. 6, Tltc woman 


hid herself., 6. My3 biothers* praise'® themselves®. 
. 7 . I praise myself. 8. We arm ourselves. 9. They 
have behaved themselves badly. 10. Oh that they 
would conduct themselves \veU I 11. Hide thyself. 
12. Save yourselves. 13. Praise yourself. 14. Thou 
jestest. 15. The® spring® approaches®. 16. They 
complain. 17. Thou rejoiccst. 18. You® ( V.') have® 
risei^. 19. Have I ever (ttanca) meddled in your 
^ (de F.) affairs (tw«wie«) 1 20. 1 will retire, 
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IN8ECTA (coflttnuea). 

Oks thing should be noted in this ordinal arrange* 
meat which otherwise might perplex the student. 
The Dragon-fly family, with its nearly allied 
families of the Ephemeridaj (May-flies) and the 
PerlidjB, are transferred from the Neuroptern to 
the Orthoptera on account of tiieir having a free 
protborax. Now the dragon-fly was once considered 
to be the very type of a nenropterous insect, and 
it seems probable that Linnfeus intended that 
it should bo the typo of the order he ooimtituted’; 
nevertheless, it U certaiu that the dragon-flies and 
the mny.flics show a neater relationship to the 
Orthoptera than tlie rest of the so-calledNeuroptcia. 

The Hemiptera are so named from the fact that 
many of them itave their fore wings distinctly 
divided iiito two parts ; the anterior and outer half 
being horny, like tlie wing-cases of a beetle, while 
the inner and hind half is membranous, like the 
wing of a bee. 

As this peculiarity only belongs to one large 
division of the order, some naturalists have given 
io it the name Jthynchota, or beaked insects, on 
account of the long rostrum or sucking snout which 
is found in every member of the order. 

The order is divided into two tribes, the ffmo- 
pfera and the Eeieroptcra. It is in the Homoptera 
(like- winged) that the wings areof the same consist- 
ency throughout. One of tlie largest and most cele- 
Inutcd of these insects is shown in the illustration. 
Tho insect represented is the female. The male is 
larger, and is furnished underneath with two large 
plates covering in a musical apparatus, which i. 
plies most vigorondy both during the day and 
night. Tlie writer took this insect in Italy, where 
it abounds, and has been known since classical 
times. The ancients called tlie cicada hapj^, 
because it liad a dumb wife. Tlie cochineal insect, 
the aphides— whose periodical presence in vast 
multitudes on plants is commonly called a 
tho Chinese lantern-fly, and the froghoppw, all 
belong to this sub-wder. Lice -and ’bird-lice* 
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(Petliculina ntifl Mullophagsi) mnr al^f> lio t'on- 
sidered to be aberrant families of Ihij- sttb-oider, 
thongh some, lime made separa/e orders for each 
of them. “■ 

The HDtcroptora(imlifce-winged) have wings such 
as have been described as giving their name to the 
Hcmiptcra. The insect marked 2 in the illustration 
may be given ns a type of this sub-order. The 
water-scorpion, the u’ator-boatRinn, and the hydro- 
metnv each represent families of tins sub-order. 
The last-named is represented in the engraving. 
It may be seen skating over the surface of every 
piece of water in sammeT and autumn. 

The Diptera may be divided into the Qic> pioiier 
and two aberrant families. The lowest of these 
families is well known to us, being represented b 3 ’ 
the almost ubiquitous flea. The mouth-organs of 
this insect are very different from those of the 
genuine flics, and in the place cf wings they have 
only four scales, which appear to be quite usclesa. 
Nevcrtliclcss, they seem from their metamorphosis, 
and for other reasons, to be more nearly allied to 
the Diptera than to any other order. 

Tbo genuine flies may be divided into two great 
divisions, one of which, the Brachycera (short- 
homed), have short antennte composed of throe 
joints, while the palpi are of one or two joints ; the 
other sub-order, named Kemoccra (thread-horned), 
hove their whip-like antennas (sometimes beaded) 
in many joints, while the maxillary feelers are foor- 
or five-jointed The antennm also often have fine 
secondary hairs springing from each jdlnt, which 
gives them the appennince of a plume. This, in 
the common gnat, is a very pretty-* object. Tlie 
common daddy-longlegs (Tlpula) is a good example 
of this order. Both of the flies in the illustration 
belong to the Brachycera. The hornet-fly is one of 
the largest of our British Diptera, and while in 
flight is very like the insect from uhich it derhes 
its spcciflo name. 

The Lepidoptera hare been variously divided 
into groups. Tire sub-order Bfacrolepidoptera 
includes the day-flying butterflies with knobbed 
antennm, the liaw’k-moths (Sphingidte), the thick- 
bodied motbs (Bombycidm). the Xoctum, and the 
loopers (Gconietrida?) j while the other sub-order, 
Hricrolepidoptern, comprises the pearl- moths 
(PiTalidro), the bell-moths (Tortricidm), the cloth- 
moths (I’incina). and the plume-motiis (Pteto- 
phoridm). Tile moth in the engraving belongs to 
the Noctuoi, and is called Enclldia on account of 
the pattern of geometrical figures formed by the 
coloured scales of tlie wings 

The JhjmcmjrtcTa arc divided into the Aculeate, 
or stinging ; the Entornopliagous, or insect -eatmg ; 
and the,P]iytopliagon.s or plant -eating, sub-orders. 


Some species of the latter sub-orders can prick, 
bnt the Aculeata arc those which have a perforated 
sting leading from a poison-bag. The males of 
these liav*c thirteen joints, and tho females twclv'c 
joints to their antenna:. The abdomen is connected 
with the thorax by a very thin stalk. The females, 
or workers, usually feed the larva: or grubs, which 
are walled up in cells. Tlic bee, the wasp, and tho 
ant each represent different families of this order. 

In the entomophagous Hymenoptcra, tlie females 
are furnished with an ovipositor, placed between 
two side-plates, which are usually stretched freely 
oot from the end of the abdomen, and are often of 
great length. This complex instrument is made 
nso of to insert the eggs deep into the bodies of 
the larvtc of other Insects, in the abdominal cavity 
of which the footless larvm live parasitically, and 
tliere change into pupic. Hence the..cnthnsinstic 
Icpidopterist who breeds his motbs from caterpillars 
is often woefully disappointed by having a brood 
of ichnenmon-flies emerge from the chrysalis, whose 
once living tenant they have entirely consumed. 
No. 8 in the illustration represents an entomo-' 
pliagOQS insect In the phytophagous Hymenoptcra, 
the abdomon isljoined to the thomx by its whole 
width and not by a stalk. These insects are called 
saw-flies, because they are fumished with a double 
saw at the end of the body, with which they saw 
into wood, and there deposit their young, which, 
when batched, are herbivorous. 

The beetles (Coleoptera) form a well-defined 
order, none of the families of which can be called 
aberrant— that is, they cannot be said to stray for 
away from the true beetle type. The miun divi- 
sions of the beetles liave been founded on the 
number of the joints of the foot below the, tibia. 
Thus the Fentamera have five joints to, oil their 
feet ; the Heteromera have four joints to the feet 
of the third pair of legs, and five to the others. 
The Oryptopentamera liave apjiarenil^ four joints 
to all their feet. Tltis appearance is occasioned 
by the great reduction in size, or, as it might be 
called, the abortion of one of the joints of each 
foot. The Trimera, similarly, have apparentlj’ 
tfarec-jointed feet. Both the beetles in tiic engrav- 
ing belong to the Fonhimerous division, Tiic 
Cicindela is a carnivorous beetle, and the Gcotrupes 
is an herbivorous lomelllcorn — i.e., the last joints 
of the antenhre arc produced into flat, appressed 
plates. 

The Neuroptera, narrowed by the transference of 
the dragon-flies and the may-flics to the Ortlioptera, 
are divided into the Planij?cnniar-in which tho 
hind wings are like the fore ones, and not folded,— 
and the TricJiopfera, in which the wings are hairy, 
or scaly and the hind pairs folded. , To; these; 
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divisions, also, mnst^be added the aberrant' sub- 
order, called Strepsiptera (screw-winged). The 
males of these have curious tested and aborted 
organs to represent the fore wings and widely ex- 
panded bind wings^ while the females are wingless, 
and inhabit the bot^es of bees, between the seg- 
ments of whoseiahdominal rings they thrust forth 
their heads. ' ^ 

The Orfclioptera,' as defined above, comprise not 
only the ' genuine Orfchoptera represented by the 
cockroaches, walking-leaves, grasshoppers, and 
crickets—whose main characteristic is the folding 
of their broad hind wings longitudinally, after 
manner of a lady's fan>~bat also the white ants, 
the earwigs, and dragon-flies, etc., and' also two 
aberrant groups, called Physopoda and Thysanura. 
The earwigs (Dermaptera) are distinguished by 
their short,' leathery, unveined elytra or fore wihgs, 
vihiek covet the membtanoua hind, wings. These 
latter are folded when at rest, flrst in a longitudinal 
direction, and then doubled up transversely, so as 
to occupy but little space. When extended, these 
membranous wings^ are in shape like the human 
car, hence the name ear-wing, and its corruptimi 
earwig. The pincers at the end of the body, the 
uses of which are so little known, furnish another 
character which is oonspiouous to all. Two more 
aberrant sub-orders, the Oorrodentia and Physopoda 
(bladder-footed), are of little importance. Another, 
whioh would be better placed in a separate group, 
as some entomologists have suggested, is called the 
Thysanura, and is remarkable for having long 
bristles at the end of the 'body, which in the Fodum 
are bent under the body, and serve as springs to 
'jerk the insect into the air when it wishes to leap, 
much after the manner of the toy leaping-freg. 
These creatures have their bodies covered with 
scales, which are so small yet so beautifully sym- 
metrical in their markings as to make excellent 
test objects for the high powers of a microscope. 

The tribe to whicli the white ants belong is ^led 
Ort,hopu^'sooialia, because they live in communi- 
ties. Although they belong to quite a different 
order from the true ants, yet the popular name is 
jnstifiedby the fact that tbeir-haWts are mostly 
similar to them. It is a singular coincidence that 
in both the coses of the true and the white ants, 
there are not only males and females in the com- 
munity, but also neutral wingless forms, which, 
thoi^h tbemseU'es sterile, are highly instrumental 
in presiding over the reproduction and rearing ^ of 
the young from the other fertile forms', and also in 
the defence of the nest and community. In the 
case of the Termites, the neuters are called soldiers, 
because of their immense jaws, wherewith they 
attack all intruders, The larv® and pupm are 


acri^, and do the work of the community. The 
female has wings which have only a tcmporaiy 
use. When pregnant, she is placed in a royal 
apartment, and fed while she increases to an 
enormous sfre, preparatory to the production of 
some 80,000 eggs. 

The Praying Mantis is a good example of another 
frmily. The cognomen is applied on account of 
the bent fore legs of the animal, which are supposed 
to represent the attitude of pfaj'er. The mantis, 
however, uses them to inflict painful wounds by 
the aid of the sharp-pointed tibi®, 

ECHINODERUrATA (HEDOEHOQ-SKINNED ANIMALB). 

From the earliest times, before Aristotle ^7rotc 
of animals, the great similarity in outward appear- 
ance between the hedgehog, when rolled up in self- 
defence, and the sea-egg, or echinus, has been so 
lucogmsed as to cause them to be called by the 
same name. In Greek, echinus means both 

the one and the other. 

The shell of a typical echinus, upon which the spines 
are set, is a round box of very complex and beautiful 
structure. It consists of plates of caibonate of lime 
so closely and accurately fitted together that, even 
after the spines have been stripped off, it requires 
minute examination to discover the lines of division 
between them. The box has the form of a more or 
less depressed sphere, varying from the shape of a 
true globe to thatof a Turkish turban. At each pole 
of the box there is a hole : that which opens on the 
under side of the animal is the mouth, while that 
which is found at the centre of the top side is the 
vent. A further examination reveals that the shell 
is made up of five similar radial divisions, which 
stretch from pole to pole, and may be thus de- 
scribed:— The central zigxag line, running from 
mouth to anus, has on either side of it a row of 
small plates alternating with one another ; and on 
the outer side of each of these rows of plates is a 
row of small boles. There are six of these holes in 
each plate. Externally to these perforated plates 
axe situated two other rows of lai^er plates, one on 
each side, and these are united at their external 
edges to the next radid division of the box by a 
rigzag line. The outer side of both the perforated 
plates and the plates without holes are covered 
with bosses, each of which has a more prominent 
rounded knob projecting from the top of it, which 
knob has a pit in its centre. These knobs bear the 
spines. They are of various sizes, but so arranged 
as to form a beautifully regular pattern ; for each 
plate has at its centre a large boss, and, as the 
plates are regularly placed one above the other, 
there are, on the whole shell, twenty rows of these 
tubercles running from top to bottom, set on lines 



37G 


THE NEW POPULAR EDUCATOR. 


which correspond to the rarsTidians of aglohe. Yet, 
H the reader has followed the description, he will 
SCO that these tows arc not all at equal distances 
from one another, for those on fho smaller per- 
forated plates arc approximated, while those of the 


avonnes of trees on each side, and so were called 
ambulacni ; cmiaZacruwhcingapost-olnssicnl Latin 
word, meaning a garden walk. At the point whore 
(lie two converging perforated tracts unite is a 
single Mx-sidccl solid plate, which has at its side 



Fi5''8S.~-I. DiAcnAM siicnnxo the tlatis ako holes ok the optek smr. or ak Ecrnxus Sacu- II. Ambulacral Plates 
IVLAROLU, in. ECIIIKUH DIVIUED IK TUr. EQUATORTAI. RI'CIOK TO HIIOW ALIMU *ARY CAKAL. IV. SplKE, WITH 

KECTiox OP ITS Tubercle. V. Ja^vs akd T>ji.tu wniai, ukitri^ Aiir. called tuc “ Laktcbx or Ariktotle." VI. 
Side vimr op a Sikolb Jaw. VII. Its Tooth. VIII. Iksim: of tjie FunPLE-T/rrsD SEA-UaciUK, snoa’inc me 
CAUAIlROtrS Iajops («)■ 

Itofs. to Nns. in Figs — L 1, anal liolc ; 2, madrcnorlc plate ; S, genital platc'i Mitli thrir porcH ; 4, ocnlnr plates and pores ; 5, 
ambnlocntl tracts and holes ; ti, intcmmoulacnil or imperfomto plalrs. III. x, l>aso of jaws ; 2, t'ullct ; 8, cotnincnce- 
tnenC of stoiiiacli ; 4, .smib. ]V. I,pitlignmc]it; 3,ininularinnflcl«; 


larger plates arc removed from one another; nor 
are the tnheiclcs of the several rows all at the 
same distance from each other. Besides these 
tubercles, a great many others of various sizes lie 
between the rows. 

Tiie ton perforated tracts which, being arranged 
in pairs, form five double bands or courses, converge 
towards the mouth and anus. The regularity of 
these tracts, converging at both ends and leaving 
between them a solid tract, lias suggested a fanci- 
ful analogy. They were thought to resemble the 
gravel walks of our gardens, with their borders or 


nearest the ambulacra a hole from which the 
ambulaci’nl holes seem to diverge. The hve'j>or-' 
forated hexagonal plates whicli thus stand at' the 
end of the ambulacral avenues arc separated frdni 
one another and from the top opening by live other ' 
irregular eight-sided plates which suiround tiitt 
small movable scales which cover in tlic anus. ' As 
far as our previous description has ^onc, the reader' 
will pcrcciic that all parts are perfectly radial', 
'fhe five segments *1110 absolutely alike ; but one ol’ 
tlic dght-sided plates has, between tlic large 'fjord' 
and the unus, a space which is perforated 'by 'a 
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number of holes, and in this rcspoct it differs from 
all the other five plates of the series, and is called 
the madi’Gporic ^late. At .the other pole of tl»c 
body there is a large opening covered by a leathery 
membrane, in the centre of winch is the mout^ 
Placing the animal ^yith its mouth downwards, 
which is the position it usually occupies, and look- 
nig at it from above, let us enumerate the per- 
forations which we have described, beginning fiom 
the centre at top, and proceeding outWiird and 
downward, so that nil confusion may be avoided. 
We have the following different seiics 

1. The central round opening, which i«5 covered 
by small mo\aWc calcareous pieces, the anus or 
vent. 

2. On one side of tliis arc the minute crowded 

holes of the madreporic plate. , 

3. In the five plates which surround the apical 
hole are the five holes, each of which occupies the 
external angle of its plate ; these arc called the 
generative pores. 

4. In the iivo plates which are intermediate to 
and outside these thc^ ocular holes arc seen. 

5. Stretching away in five double tmets are the 
ambniact'al holes. 

0. The large opening below for the mouth and 
its membrane. ' 

V'o are now in a position to indicate the relation 
of the soft parts of the animal to this protective 
box. All the above-named perforations have their 
uses ; and a study of these will teach us almost the 
whole anatomy of the animal. 

The alimentary cnhal connects the two largest 
holes whioli lie in the vertical axis of the body. 
The entrance, or mouth, is in the centre of the 
wide orifice in the under side, which is covered in 
by a leatheiy membrane, with the exception of 
where the pointed teeth project. Tlie curious 
beak, composed of five sharp teeth, forms a very 
effective instrument wherewith the animal can 
scrape away the soft calcawous rocks in wliich so 
many worms and sea-animalcules bore arid hide 
themselves ; its structure is too oomplioated to 
allow of a full description here. 

The food canal does not run in a straight line 
from mouth to anus, but, after proceeding a short 
way as a contracted throat, opens sideways into a 
wider canal, which, after winding once ronnd the 
inside of the shell, is bent on itself, and winds 
round back -again, and then delivers at the vent. / 
This winding enables the food to undergo a more 
thorough digestion, while the nutritive partp of the 
food are dissolved, and either pass into the blood- 
vessels, which are found in the walls of the in- 
testines, or into the surrounding cavity. It must 
not be supposed that this long alimentary canal is 


loose in the box,' only attached by its two ex- 
tremities, If so, it would be liable to become en- 
tangled. It is attached by a membrane which 
lines the inner surface of the shell, -and then passes 
off from this round the alimentary tube, so as to 
hold it in a loop, or rather fold. This arrangement 
. is veiy general, not only in these, but in the higher 
animus. 

The holes in the five larger plates surrounding 
the anal opening are those through which the 
generative products are extruded into the sea- 
water, so to renew the round of life. They famish 
tlic exits for five separate organs situated just 
below tliem. The holes in the ^ternate plates are 
called ocular holes, because through them a nerve 
passes to an organ supposed to be an eye. The 
ambulacral holes and the madreporic boles need a 
further explanation, which will lead to a descrip- 
tion of the locomotive organs of the animal. The 
locomotive organs of the echinus are of two kinds 
—the soft Tor pulling, and the hard for pushing. 
The hard-pushing organs are the .spines. These 
are, no doubt, defensive organs, but they also unite 
with this function that of locomotion. The spines 
are, as we have said, set upon the knobs of the out. 
side of the shell. They ore, however, movable upon 
tb^e, so that they can be turned in all directions. 
The shell is not naked, but covered with irritable 
and live membrane, which membrane passes down 
between each plate, and, no doubt, subserves the 
function of secreting fresh matter round the edges 
of these plates as the animal grows. How far the 
spines may aid the animal in progression may be a 
matter of question ; but those who Imve observed 
its motion believe they are concerned in it. By far 
the most efficient organs of locomotion are the little 
tubular feet ending in discs, which are protruded 
through the ambulacral holes. These feet act like 
suckers when applied to the rock on which the 
animal moves. The coatings of circular and longi- 
tudinal jnuscles which enclose the hollow tubes are 
sufficient to move the animal when a multitude of 
these discs have been extended and attached ; but 
the question arises, how are they protruded ? This 
is done by a curious contrivance. Each little tubp, 
after traversing the shell and arriving at the in- 
terior, expands into a muscular bag. Both bag and 
tube contain liquid. All the little bags, set on 
each line of ambulacra, communicate with a vessel 
which stretches from mouth to anus, and these ten 
vessels all communicate with a ring round the 
mouth, which ring has opening into it some ^ger 
bladders to contain a reservoir of water, and it also 
communicates with the madreporic holes by a tube, 
which is filled with fine sand. The method of 
protruding the tubular feet is supposed to be the 
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following: soa*Wfiter is ilHcrcd tliroagh tlic madro- 

I)oricj)Ialciinds>andcaJialtotlieringroundtlioinaatlL 
WJien tJic nninial is in a lively state and inclined 
for locomotion, the bladders force tbc xvaicr into 
tlie rows of little bags, and these being muscular, 
can, by contracting, force out any or all of tlie 
sucking feet at pleasure. When, on the other 
hand, the animal wishes to retract all its feet, the 
bags, distended by receiving all the water which 
wa.s in the tubes when cxtcndetl, svould be in an 
awkward state of tension unless the flnid were 
allowed to pass back into the ring and bkidders. 


GERHAN. — XLII. 

[Ccn(tmie(2/ram]i. SSL] 

THE NOUN* (conhRVed), 

Many compound verbs, particularly those 
compounded t^ith cr, ucr. rnt. an, ab, uuf, 6<t, nadi, 
oct, Jit, and itnbcr. require after them the dative, 
ns (•’-Scii i$nt Qlrib cRjctcitcn* I have offered liim 
money. 

An adjective used to limit the application 
of a noun, where in English the relation would be 
expressed by such words as fo or for, governs the 
dative, ns @(i btuum ^mn gcticu, be faithful to your 
mnater. 

On&EBVATi0KS.-*Undcr this rule are embraced 
(among others) the following adjectives iflbotu^, 
like ; (ititjtiinifm, appropriate ; Atisrac^iii, agreeable ; 

offensive ; tdnunt, known; destined; 

cifltn, peculiar ; fttitib, foreign ; gcmftg, according to ; 
gtmciit, common ; snoodifcR, competent ; gniittg, gracious ; 
ildlfam, healthful; het, agreeable ; nAl^(,near; ninhgtn, 
superior; tuinieimiicn, welcome; nitrig, adverse; bunfl* 
(>AT, serviceable; ,3c^Dvfain, obedient; nu^lict, useful. 

Jluk.—A noun or pronoun w'hich is the mniediate 
object of an active transitive verb is put in the 
accusative, ,15:— ®et ^>mb tcwaifit ttij the dog* 
guards the house. 

OnSERVATioxg.— (1) The accnsathxj, os before 
said, being the case of the direct or immediate 
object, is used with all verbs (whatever their classi- 
fication in other re.speots) that have a traxsitire 
signification. Accordingly, under this rule come 
all those impersonal and reflective reibs that toke 
after them the neensative ; nil those verbs having a 
causaiice signification, as:— to fell, i.e., to 
caNse to fall ; os also nearly all verbs compounded 
with the prefix {>r-. The exceptions are KgegneR, 
fct^sirn, 6ff}r5ni, bfcitficR, Sf^firren, and 

(2) 8«llreR, to tench; nennen, to name; (jctgrn, to 
call ; [{^(tnn, to reproach (with vile names) ; tAufm, 
to baptise (christen), take after them txv accusa- 


t!\*es, as: — (?r iefirt iinc^ tie Smdv, he teaches 

me the German language ; er ntnnt tf'R ffinm jRfUfr, ho 
calls him his deliverer. 

(3) Tlie accusative is n«ed with such lerjn« as 
toirgeo, to weigh; fcfifn, to cost; gclteir, to p-ass 
for; worth ; frfiiofr.heaiy ; r«l«fj, rich ; Inng, 
lohg; wtU, wide, io mark defmitel)' the vicaens-c or 
di>,tanee indicated by these words, as ©nffc gi«f 
tfi dnea oiiji tattg, this stick is a foot long ; rr tfl virr 
fittesAK air. he is four months old. In tlie earlier 
Cjcrman these words of ii]ca.sarc or distance were 
put in the genitive,' as .’—Gtnrc Sranne teat, a span 
wide. 

(4) As words expressing lime indefinitely arc put 
in the genitive, so tliosc denoting a particular point 
or dnration of time are put in the accusative, as : — 
3ip tDanrtc jwti d.ioc, I waited two days. 

Rule.— A noun or pronoun used merely to estplain 
or specify that which is signified by a preceding 
noun or pronoun is said to be ih apposition, and 
must be in the same chsc, ns : — Gictro, ein groptr filrtntr, 
Cicero, a great orator; trr mtineS SnibetS, M 
IRt^tSgtliltcttn, the advice of my brother, the lawyer. 

OBSERVATioKS.--The proper names of months, 
ooontrics, towns, and the like aj^pcllatives, axe put 
in apposition with their common names, where in 
English the two words stand connected, for the 
most part, by the preposition of, ns:— ®et aHennt 
tKugiift, the month (</) August ; nr Start ScmrcB, the 
dty {of) London; bit UnimriUH Orfm.tho University 
{of) Oxford. 

THE PRONOUNS. 

RuU . — A pronoun must agree with the noun or 
pronoun which it represents in person, nnmbcr, and 
^nder. as 5>tr aBonn. »rtr^ ivofe ift, the man who 
is wise ; tit Srmi. ivtldjit flri^ig ifl, tlie woman who is 
diligent; boS Jlinb, wtl^rS fhin ifl, the child that Is 
small. 

OBscnvATioirs.— (1) The neuter pronoun es is 
used in a general and indefinite wny to represent 
words of all gendcis and numbers, as: — Gs tfi bet 
SBann. it is the vtan ; ti if! tie ffrau, it is the iroman ; 
rt tfl bnS Jlmb, lY is the child s c« flub tie aUinntr, they 
are the men, etc. In like manner, also, often are 
used the pronouns ba«(«Affi), ties (Mis), ti»{iS(w/trtr), 
ns also the neuter adjectire nfits {all),as:—hciS flab 
mcinc fBufitrr, these arc my judges. 

(2) When the antocedont is n personal appellation 
formed by one of the diminutive (netiter) termina- 
tions and -fc in, the pronoun, instead of being 
in the neuter, takes generally the gender ‘natural to 
the person represented, as:— SBo ifi S&^ii^en* ifl 
<t (riot cl) imv®nrttn ? where is your little son ? is he 
in the garden ? The same remark applies to SScib 
(nvwtrrt) and ffraiicnjunmcr {lady). When, however, 
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a child or servant is referred to, the neuter is often , 
employed. 

(3) A collective noun may in German, as in 

English, be represented by a pronoun in the 
number, as;— ®ic (SJciflU^hU \wx fflr fcl(fr 

liffcral, the cloi^y were very anxious about their 

^ rights. , 

(4) Tlie relative in German can never as in 
English be suppressed. Thus, in English wc say, 
*‘Tiie letter (ivhich) you rvrote”} hut in German 
it must be, 5)ct fflnef, mcldictt f^ucB|l. 

(5) The neuter pronoun ej at the beginning of a 
sentence is often merely expletive, and answers to 
the English word “tlicre” in the like' situation, 
as: — 6^ nor fnicmont l^kr, there u’as no one here; 
ci fDintaru Srutf, there are people coming! 

(6) The English forms, he is a friend of ininef 
“ it is a stable (jf outs,” etc., cannot be literally 
rendered into German, for there we must say, 6r 
mtin fftciinb, he is my friend ; or (Sr ijl ttner mctiift 
(fuunte, ho is one of my friends ; etc. 

(7) Tiio definite article in German is often used 
where in English a possessive pronoun is required, 
as Gt niiifu itm nut ter $a»b, he beckoned to him 
with his (flic) liand. 

(8) The datives of the personal pronouns are 
often in familiar style employed in a manner merely 
oxplctive, as ten Dl^cituucin, I like llhenish 
wine for me or for my part (i.c., I prefer Rhenish 
wine). 

, THE ADJECTIVES. 

J2?<Zu.— Ad jeetives, when precede their nouns 

(expressed or -understood), agree with them in 
number, gender, and case, as SDiefe fdjonc Same, this 
handsome lady } <iii gfidgev u«ti gerc^Ur ®<iUr, a good 
and just father ; tsn jlwifnn tief«3 fiHonatf the tvrclfth 
(day) of this month ; etc. 

Obsbkvations.— ( i) This xnle, of course, has 
reference to those adjectives which are used aitri- 
hut'mly } for predicative adjectives, it will be 
rememl}ered, are not declined. 

(2) Tins rule applies equally to adjectives of all 
degrees of comparison, as:— ffltifctc Sutler, better 
books ; rcc SBcin, the best wine ; teS Men 9Beinc$, 
of the best wine ; etc. So, too, it applies equally to 
all classes of adjectives — as adjective pronouns, 
numerals, and partidplcs. 

(3) The word “ one,” which in English so often 

supplies the place of a preceding noun after an 
adjective, cannot be translated intoGerman, 

its oiBce being rendered needless in the latter tongue 
by the terminations of deolension. 

(4) So, also, the English “ one's " ,i8 a proper 
equivalent of the Gorman feta in such cases as 
the following : — Silt t6 tHunfl flTS [ctnctt Scitiita . 
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JU MtjiBm? is aiijtHng more noble than to forgive 
one's enemies 7 • 

(5) When the same adjective is made to refer to 
several singnl^ nouns diSering in gender, it most 
^repeated with each and varied in form accord- 
ingly, as Sia sdtBtltt @oBn iim lint sric^ttt Sttjuic, a 
learned son and a learned danghter. The adjectives 
ai-e also often repeated, though the nonns be all of 
the same gender. 

THE VERES 

iZtfZc.— A verb must agree with its subject or 
nominative in number and person, as Srtcc SHugcn# 
Bfii ijl !o|lb«r, every moment is precious ; tie ajflwmt 
im the trees bloom in spring. 

Observations.— (1) When the subject is the 
pronoun ti, tm, or tit? used indefinitely, the jrre- 
dicafe, if n, noon, determines tbe number scud pesrson 
of the verb, as Ga pnb bit Sriii^tc S^ica S^une, these 
'ai*e the fruits of your actions. 

(2) In the second pei-son (singular and plural) of 
the imperative mood, the pronoun which forms the 
subject is comnionly omitted, as (tn unb faget 
So^flnni mUbtv, rani 3^v nnb go and teU John 
wl)at ye see and hear. 

(3) When the verb lins two or more singular 
subjects connected by anb, it is generally put in 
the plural, as; — unb GtfetfuAt fmb Mttge 8eibea> 
f^ptcK, hatred and jealousy ore violent passions. 

(4) When the subject is a collective noun— that 
% one conveying tlie idea of many individuals taken 
together as unity— the verb must (generally) be in 
the singular, as : — IDnS cngTifd^t iBuif ^nt gtppe 

the English people have (kas) great liberty. In a 
few cases only (as cut a pair; cm SRenge, a 
number; cin S)»|cnb, a dozen), the lerb sometimes 
stands in the plitral. 

(5) "Wlien the verb has several subjects, and they 
are of different persons, the \erb agrees with the 
first rather than the second, and the second rather 
tlian the third, as 3>ii, b«n Stubtr unb icl» ittcfftn 
tjMjkrcw ge^tn, thou, thy brother, and I will go take 
a walk; lu unb kein Siatcc »crni5gct vitl, you and your 
brother avail much. 

USES OP THE TENSES. 
present tome properly expresses what 
exists or is taking place at the time being, as 5>if 
m^n STn^ftrftit ten true valour pro- 

tects the weak. 

Observations.— (1) The present in German, as 
in other lahguages, is often in lively narrative em- 
ployed in place of the imperfect, as Sl< ©oime gc^t 
(for ging) untcr, ba (for Panb) ct am k., the 
sun goes down, when he stands at the gate, etc. 

(2) The present is not unfrequently used for the 
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fiittin:. when the true time is swIBcientJ)' clear from 
the context, or when, for the snhe of emphasis, a 
future cTent is legardecl and treated os already 
certain, as 3t^ tnft mergen at, I start (that is, kUI 
start) to-morrow; tU« crfltigtn Mr tn titfet 
tliis castle scale we (that is, niU we scale) this very 
night ; iah> feiica ©it mi(i> Mnci, soon, you (w?70 see 
me again ; irrr n<tr tncrgtn fifirr ime ticpc^h, who 

knows who commands (that is, wiU command) os 
to-morrow ? 

(3) It should be noted that the present is, more- 
orer, the proper tense for the expression of genera! 
or universal truths or propositions, as:— ©re ffiegcC 
Pwgrn in ttr Suft. birds fly in the air. 

. (4) In English we Im^’e several forms of the pre- 
eent tense, as : — Ipraiae,! dopraise, or I am praising. 
In German there is but one form (t^ lott) for the 
expression of tliese several slmdes of meaning. 

(6) The present, in connection with the adv^b 
ft(>on (already), often supplies the place of a perfect, 
as Sit tos^nen f^tnfu^cnSa^rc Qin. already dwelt we 
hero (that is, hare ne dtrclt) se^cn years. 

(G) In English we say often “ I do walk,” “I did 
walk,” and the like, where the verb do (present and 
imperfect) is employed as an auxiliary. This cannot 
properly be done with the corresponding verb (t^nn, 
to do) in German. 

The imperfect tense is used to express 
wimt existed or Avas taking place at some past time 
indicated by the context, as an ©it, ats 
i(ii 3tten iDrUf (didt, 1 was writing to yqn when I 
received your letter. 

Obscbvatioks.— ( 1) The imperfect is the iiis- 


toricnl tense of the Germans. Its proper ofEco is to 
mark wliat is incomplete, or going on, wiiilc some- 
thing else is going on. It is the tense adopted by 
the narrator, who speaks as an eye-ivitncss ; tliough 
it may be used by such ns have not been eye- 
witnesses oE the events narmted. provided the 
statement be introdneed or accompanied by such 
expressions as he aaid (fugte tt), it is said, or tJiey say 
(fagt man). 'When the spctiker has not been an eye- 
witness, the perfect should be used. 

(2) From the use of the imperfect in expressing 
the continuance of a thing what was going' on 
at a given time) comes the kindred power which It 
has of expressing repeated or castomary action, 
os : — 6r rptgtc ju fngtR, bc used to say, was in 
the habit of saying. '■ 

The perfect tense is that wliich represents 
the being, action, or passion as past and complete 
at the time being, as ©ie ©4ifft Itnt on^tfemnKn. the 
ships have arrived ; cr tft vmge gejlRfen, he died 
last week. « 

Observations.— (1) The German perfect, as a 
general thing, corresponds closely to our imperfect 
when used os an norist— that is, when used to 
express an event simply and absolutely, and with- 
out regard to other events or circumstances. Hence 
it often happens, that where in English we use tho 
imperfect, the Germans employ thoirperfeot, thus 
3^ 6nBt trintn Sruttt gtfltrn etcc nlc^t gtfrtn^iu, I 
san your brother yesterday, but did not speak to 
him. 

(2) The auxiliary partldpJe (tvorttn) in the perfect 
passive is sometimes omitted. 
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A few Press Opinions respecting Cassell’s Technical Educator. 

" At one of the bucolic gatherings in London the other day a gentle- 
man, who ought to have known better, raised an objection to the report 
of the Royal Commission on Secondary Education because it would 
involve a twopenny rate. Without going into the notorious question of 
the need of technology among the agriculturists of this country, we 
would suggest to the speaker in question, and the many shortsighted 
persons who think with him, a casual glance through the volumes wc 
have before us. The growth of the taste for practical instruction in 
every department of industry, not excluding agriculture, is undoubted. 
In the towns evidences of it may be seen any winter evening in the 
attentive faces of tlie ‘continuation’ scholars, youths and maidens, who 
come mentally fresh and vigorous at the end of a hard day’s work and 
give their teachers the greatest possible satisfaction. How much the 
Messrs. CasseU have done to foster this healthy appetite for useful 
knowledge has been told again and again, and will bear re-telling. 
If there is any hope for our husbandmen and villagers at all, and m 
our opinion there is, they can only expect to realise it by keeping pace 



with the times. ‘The Technical Educator’ affords one means, and a 
cheap one, for it is a veritable cyclopedia of all indnstries, from 
allotment gardening to dyeing, building and civil engineering. 
The frontispieces to the volumes are typical enough, one being a 
beautiful vase of flowers in colours, from the fuchsia to the rose, and 
the other a tinted diagram of cross-weaving. The high standard of 
the various papers, illustrated without stint, is maintained through- 
out, and we are glad to believe that this admirable periodical, in serial 
or volume form, has become a recognised aid in our public libraries and 
adult educational institutions, and that it has found its way to the home. 
The printing of both letterpress and pictures is unusually good.” — 
Daily Ckrmicle. 

" Messrs. Cassell & Company have done more than almost any 
other publishing house to help self-taught students to acquire, at all 
events, the elements of a liberal education. We are glad to find 
that the new edition of ' Cassell’s Technical Educator ’ is now complete 
in six volumes. The highest authorities have been consulted in the 
preparation of this encyclopsedia of trade and manufactures, and 
the services of practical experts in every department of technical 
knowledge have also been enlisted. The value of. the book as a 
practical work of reference is not open to question, for the contributors 
to its pages are men who are fully qualified by training and personal 
experience to deal with design in textiles and fabrics, the manufacture 
of steel and iron, building construction, practical mechanics, and many 
other subjects about which amateurs and young students need explicit 
directions. There are many illustrations and diagrams in these volumes, 
and an admirable index.” — Standard. 

“Men who have risen from the ranks and made their mark in 
public life have traced their success to the inducements and aids to 
self-improvement afforded by the long-famous ‘ Popular Educator.’ It 
may well follow that many amongst the generation to whose service 
‘The Technical Educator’ has been dedicated will, in years to come, 
look back on this work also in like manner, witli grateful recogni- 
tion of the help and impulse it is now affording them towards putting 
themselves in the ranks of scientific and industrial advancement, 
and achieving success by identifying themselves with the vigorous 
forward movement of their day, in place of idly letting the great 
wave of progress pass them by, to leave them, presently, stranded 
and out of date. While Parliament and public bodies have been 



considering how they may provide for the technical education of the 
rising generation, numbers have been solving the question for them- 
selves, with the aid of ‘ The Technical Educator,’ just as others have, 
with the help of ‘ The Popular Educator,’ been solving for themselves, 
and are still solving, the question of secondary and ‘ continuation ’ teach- 
ing .” — School Board Chronicle. 

“Messrs. Cassell & Company have earned the gratitude of the public 
for their enterprise in bringing out many years ago their ‘Popular 
Educator,’ a work which has proved of great value and usefulness. The 
present is an age that demands technical education, and Messrs. Cassell 
& Company are alive to public requirements. As soon as the question 
of technical education acquired prominence, thej^ began the issue in 
monthly numbers of the ‘Technical Educator,’ and the work, in si-v 
handsome quarto volumes, is now complete. Needless to saj', the 
subjects dealt with cover the whole range of our industries, both do- 
mestic and factory; and the writers are well-known experts in their 
respective departments. Sir Philip Magnus, of the City and Guilds of 
London Institute ; Mr. Quintin Hogg, of the Regent Street Polytechnic 
Institute, London; Professor W. Ripper, of the Technical School, 
Sheffield ; Mr. Henry Cunynghame, and others contribute a special 
series of papers; and among other contributors are Mr. 0. G. Jones, 
B.Sc. London, Master of Physical Science in the City of London 
Schools, who writes on civil engineering; Mr. W. H. Chambers and 
Mr. H. S. Witty, colliery manager, who write on coal mining; Mr. 
R. H. Smith, of Mason's College, Birmingham, who writes on cutting 
tools; Mr. J. J. Hummel, of the Yorkshire College, Leeds, who writes 
on the dyeing of textile fabrics ; Mr. William Henry Greenwood, 
Associate of the Royal School of Mines, who writes on steel and iron. 
There are a host of others. Those practically engaged in trades and 
manufactures will find the work of immense value, and amateurs may 
learn from it a great deal of information in such things, for instance, as 
plumbing and carpentry, in the use of electrical instruments, in building 
construction, and in photography. There is, indeed, no department of 
work that is not here treated, and that in a thoroughly practical spirit, 
the writers giving their instructions in clear and popular language that 
cannot be misunderstood. The working man in particular will find in 
this work a perfect treasure. A copious index renders the volumes 
easy of reference— a consideration of importance as regards what^ is 
in all truth an admirable encyclopaedia of technical education.”— 
Scotsman. 
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“ The type, the drawings, the letterpress arc all of the best, and a 
more excellent work of reference it would be difficult to find.” — 
Liverpool Mercury. 

“To students and workers with brain and fingers, these volumes, 
with their clear instructions and admirable illustrations, are simply 
invaluable.” — Bristol Times and Mirror. 

“Much attention is now directed to technical instruction, and the 
utility of these volumes should be apparent. Especially has the want 
of such a work been felt among those who have not had the opportunity 
of attending technical instruction classes ; but this void is now quite 
filled. Descriptions of processes and machinery are not easy to make 
plain, but this difficulty is in ‘The Technical Educator’ to a great 
extent overcome by the employment of a very large number of dia- 
grams and photo-mechanical blocks of the machinery employed. These 
si.x handsome volumes form a complete and an almost indispensable 
workmen’s library." — Dundee Advertiser. 

“ In every respect the publication is worthy of the eminent house 
from whicli it issues. The contributors are obviously past-masters in 
their several branches, both as regards principles and practice. The 
public are familiar with previous editions of ‘ The Technical Educator.’ 
The current edition is distinguished by new articles written by authors 
and teachers whose knowledge is in- every respect up-to-date; new 
illustrations expressly prepared for the work, new coloured plates, 
convenience of size, and clear, legible letterpress.” — Liverpool Post. 

“This splendid work is now complete, and the six volumes offer 
unrivalled aid to young men anxious to get on in the world. In all no 
fewer than thirty-two different subjects are dealt with by writers who 
not only are themselves practical experts, but who have the rarer gift of 
clearly imparting their knowledge.” — Bradford Observer. 
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Great HorthomHaUway. I South SasterofrOhatham Hallway. 

Airligal and Pepnlar BdiUont of the sboTO Guides can she be obulned Fsper corns, 3d. 

Refiner’s Fire, The. By Mrs. Ernest Hockuffe. 65. 

Rivers of Great Britain : ' Descriptive, Historical, Pictorial. 

Hlvore of the South and West Coasts. With Frondsplece and Numerous inustratlons iss. 
The Boyal Hlvor: The Thames from Sauroe u Sea. Popular JUt/ipn,j 6 s. 

Blven of the East Coast wim Ucbly-faihhed Eagravln^ Popular Eduion, lOi. 

Robinson Omsoe. Cassells Pine-Art Edition. Cheap Edition, 3s. 6d. and cs. 
Rogues of the Fiery Cross. By S. Walhey. With x6 FuU-page Illustrations. 

ss. fid. 

Bonner, Henrlette, The Fainter of Cat-Life and Cat-Character* By M. H. 

Spiblmann. Largffaptr Edition, 702, 

Roxane. By Louis Creswicke. 6s. 

Royal Acaden^ Flcturea With upwards of 200 magnificent reproductions 
of Pictures in the Royal Academy. 7s. fid. 

Busklii, John : A Sketch of Ms Life, his Work, and his Opinions. With 
Personal Remlniaceneea By M. H. Spulmakh. With numerous Portraits 
and other Illustrations, ss. 

Russo-Turklsh War, Cassell’s History ot With about 409 Illustrations. Mew 
Edition. In IVo Vols., 9s. each. 




Sehttmitfrcm CmtU Sl Com/any s /^tb/ifancm. 


Baturday Journal, CasBoU'B. lUustrated ihroughout. Yearly Vol., ys. 64 
Scarlet and Blue; or, SoDgs for Soldiers asdSallcora. By John Farbier. 5 s< 
Wotds only, paper, 6d. ; cloth, pd. CAeaf «d. 

Science for All. EdUed by Dr, Robert Brown, M.A., F.L.S., &a Cheef 
SA'tipn. With over 1,700 lllustiatiaiK. Kve Vols. 31. fid. each. 

Science Series, Tbe CentuiY. Coasting of Biographies of Eminent Sdentific 
Men of the present CeDtnry. Edited hy w Hbnrv Roscob, D.C.L., F.R.S., M.P, 
Crown 6vo, 3a. fid each. 

Taatottp. DyPERCVFRAKKiwu<O.FR.S..aBdMn. FrakiOahd. 

Jeha Salton oad ttio ateo of Afodem Cbemlatry. ^ Sir HBNRr E. Roscon, f.r. 9. 
Unlor BeaiieU. F.B.6, oad the Hlee of EocUth Oeottmtay. By Sir CLBUBKIS R. 

tUXKHASl, C B., FJt.S., Present oT Ote RmCmcnphic*! Socitty. 

Jutne Vea Liehlg: Hie t-ifa and Work. Bjr w. A 5HBMSTOM& 

Tae Senehalfl aad Aledcra Astroaoiny. By Mks acnss BI.Clsxkb. 


and the Tdeoty of Nahi 


w T. E. THOare. F.RA 


BUQhael Foiadoar, SU Xdfe and Work, By nti. Silvanos f. Thoupson. P.R. 5. 5a 
Sea, The Story of the. An Entirdy New and Origioal Work. Edited by Q. 

Illustrated. Complete in Tiro Vols., ps. eadt. Ckeaf Ediiun, 5s. each. 
Sea-Wolrea, The. By Max Pbuberton. lUuslrated. Chtap EdiHw^ 3s. 6d. 
Sentimental Tommy. By J. M, Barrib, inustrated. 6s. 

Shafteshoxy. The Seventh Earl of, E.O., The Life and Work oL By Edwin 
Hoodbr. Illustrated. Cktap Edititnt 3s. fid. 

Shakespeare, The England of. By E. Goadbv. With Fall-page Illustra- 
tions, 8vo, 924 pages, as. fid. > 

Shakespeare, ThePlayBOf. Editedt^ProlHBNRrMoRLsy. CompletelnisYDls., 

' cloth, in box, ais. ; aiso 39 Vols., cloth, m heat, ett. ; half-merecco, cloth sides, 42c. 

Sbakroere, The Leopol4 With 400 lUustiatlons, and an Introduction by F. J, 

foKtitVALL. Cheap Ed{tieH% 3s. fid. Ciodi ght, gilt edges, 32. ; roxburgh, ys, fid. 

Bhakepere, The Royal With 50 Ftil!-pa^ Illustrations. Complete in Three 
Vols. 102 fid. the let. 

Shellback. The. or, At Sea In the 'Sixties. By Alec J. Boyd. lUustrated. 6s, 
Ship of Stars, The. By Q (A. T. Quiller-Covcr). 65. 

Sights and Scenes in Oxford City and Bnlverelty. With xoo Illustrations 

after Original Photographs. InOseVeL titaet. 

Sketches, The Art of Making and Using, From the French of G. Fraifont. 

By Clara Bell. With Fifty Illustratit^ as. fid. 

Social Englan4 A Record of the PnsiEss of the People. By various Writers. 
Edited by H. D. Traill, D.CX. Ceisplete m Six Vols. Vols. I. (Reviseri Ed.), 
n., and in., t5S. ea^ Vols. IV. aod V., 17s, each. Vo). VI., iSa 
Some Persons Unknown. By E. W. HoRNuna 65. 

Spectre Ool4 A Novel. By Headon Hill. Il)ustrate4 6$. 

Sports and Pastimes, CaBsell’s Complete Book oL Cheep Bdition^ 3s. 64 
8tar>ZAn4 By Sir Robert Ball, LL.D. Illustrated.. New end Mnlerzed 


EdiHen, Entirely Reset rs. fid. 

Of the. *■ 


With Eight 


Bun, The Story of the. By Sir Robert Ball, LL.D. 

Coloured Plates and other Diostrationa. Cheep Ediiicn, xos. fid. 

Technical ZnGtraction. Edited by Paul N. Haslucc. Vol. L— Practical 
Staircase Joinery. Vol. Il.—Pracdcal Me^ Plate Work. n. each. (Other vols. in 
preparatioa.) , 

Thames, The TldaL By Grant Azxen. With India Proof Impressions of 90 
Magnificent Fullfaee Fbetogravnre Rates, and many other Illustrations, after 
original drawings by w. L. Wvtxts, A.R.A. New EdUien, doth, 43$, net. 

Three Homes, The. By the Very R«r. Dean Farrar, D.D,, F.R. 5. Cheep 
Editienx 3s. fid. 

To the Death. By R. D. Ckstivodb, 'V^itb Four Plates, ss. 64 
Tkeasuifi I6lan4 A Story of Hrates and tiie Spanish Main. By R. L. 
Stbvbmsow. IDustrated. NrJf latuirated Editnn, ^ Pepular EdUien. n, fA 
Puph't EdUintx paper, fid. 




SeUetions from Casstll di Company*! PtthJieaimu, 


Uhels Toms Cabin, By Hahriet Beecher Stowe. Wth upwards of leo 
Original Illustrations. Fim Art Eitihn. ni. W. 

"Falcooe”: The Tliilvereal Telegraphic Phrase Boole. Pocket or Desk 

Edirion. ns. 6d. aaeb. 

United States, Casaell's History of the. By Edmund Ollier. With 6co Ulus- 
trations. Three Vols. qs. each. 

Universal History, CasseU's. Profusely lUustrated. Cheap Edition, In Foui 
Vela,, 5s, each. 

VerflBB, Wise or Otherwise. By Ellen 'I^oenevcroet Fowler, as. 6d. 
Vlcat Cole, R.A., The Idfe and Paintinga o£ Illustrated. In Three Vols. A 3s 
vl2ieroftheTwO"HomedAlexanaer,The. By Frank Stockton. Illustrated. 6s. 
War and Peace, Memories and Studies of. By Archibald Forbes, LL.D 
Cheap EdUion, da. 

Wars of the ’Nineties, The. A History of tiie Warfare of the last Ten Tears 
of the 19th Century, Profusely Illustrated. In One Vol., 7s. dd. 

Westminster Abbey, Annals ot By E. T. Bradley (Mrs. A. Murray Smith). 

Illustrated. With a Preface hy the Dbam ovWssTMiHSTBn. Cheap Edithn.n^. 
Wild Birds, PamUlar. By W, Swaysland. Four Series. With 40 Coloured 
Plates in each. (In sets only, price on appi^tion.) 

Wild Flowers, Familiar. By Prof. F. Edward Hulme, F.L.S., F.S.A 
With 340 Coloured Flatesand Descriptive Text. Cheap Edition, In Six Vols , 3*. 6d 

^dnowera Collecting Book, in Six Pans. ad. each. 

WUd Flowers Drawing and Painting Book. In Six Parts, 4d. each. 

Wild Life at Home; How to Study and Photograph It. By Richard 
Kbarton, F,Z.S. Profusely Illustrate from Photographs, taken direct from 
NatUK, byCHBtutv Rsartok. ds. 

Windsor Castle. The Governor’s Guide to. By the Most Noble the Marquis 
or Lorns, K.T. Profusely Illustrated. Limp cloth, is. Qoth hoards, gilt edges, as. 
World of Wit and Humour, CaaseU’s, ^th New Pictures and New Text 
Complete in Two Vols., da. each. 

With Claymore and Bayonet. By Col Percy Groves, With 8 Plates. 3s. 6d. 

Illustrated Jourr^ for Mechanits. Half*Yearly Vols. as. 6d. each. 
' Work Handbooks. A Series of Practical Manuals prepared under the DireC' 
(ion o^XulN. HAStocfc Editor of Ww#. Illustrateo. Ciolh, is. ea^. 

World of Wonders, The, mth 400 lUusiratioas. Cheap Edition, Two Vols., 

4^. dd. each. 

Young Blood. A Novel By E, W, Hornuno. 65. 


ILLUSTRATED MAGAZINES AND PRACTICAL JOURNALS. 
The Quiver* Monthly, 6d. 

CasselVe Magazine* Monthly, 6d. 
lAttle Folks Magazine^ Monthly, 6d. 

Ct’Ae Magazine of Art Monthly, is. 4 d. 

' CasseWs Saturday JoumeU, Weekly, id. ; Monthly, 6d, 
Chums* The lUustrated Paper for Boys. Weekly, id.; Monthly, 6d. 
The New Fenny Magazine* Weekly, id. ; Monthly, 6d. 
Stmday Chimes* Weekly, id. Monthly, 6d. 

Tiny Tots* Monthly, id. 

Work, The Journal for Mechanita. Weekly, id. ; Monthly, 6d. 
Funding World* The Journal for the Building Trades. Weekly, 
rd. ; Monthly, dd. 

The Gardener* Weekly, id. 

FuU parHeuiars of CASSELL & COMPANY’S Monthly Serial Pabllcations 
eMllhtfomd in Casseu. & Comfamv's COMPLETE CATALOGUE, which may 
be had at ali Bookselleis', or udll he wet post free on application to Ae Puhliden. 


CASSELL & COMPANY, Lihitbp, Lndzait Hillx London, 




Stuetimi/rom OuuH ^ Cemfanyt Fublicatiota, 


fSiblea anb Heligioits Horks. 

Bible Biograpliiefl. Illustrated, is. 6i. each, 

Xbe atoiT of JosevU, to UssoulinTo^. B; Hit Her. CBOU» BmHTOH 
The Btatj of Uosei aad JoehM Sf the fter, J, Tbifd]i& 

Tho atoi7 of Judcee. B;tb«lleT.J. WycLimt Ciscs. 

* The Story of Sunoal end asoL ^iheRc*.lXC.T 0 VKy, 

The Btei 7 of Oftoid. By itM Rcr. ). Wiuk, 

The atory of Jeioe. faVcno. Orl.K. MaCOOFP.O.D. u.U. 

Bible, Casiell’a Guinea, With 900 Illtutrattonsand Coloured Roj^4ti). 
Leathor, sis. net. Fenian antique, with corners and cksps, sjs. net 

Bible Educator, Tbe. Edited E. H. Plumptrs, D,D. With Illustrations, 
Maps, && Libraiy Edilitth IVo Doable Vots. 04$. 

Bible Dictionary, Cassell'e Condae. By the Rev. Robert Hunter, LUD. 

Illustrated, jt. 6d. 

Bible Student in the Brltiah Kuaetuu, The. By the Rev. J. G. Kitchin, 
M.A. Eniirtttlftui and ReotuiEdHten, 13 . 4 , 6 . 

Bunjan, CaeseU'e nisstrated. l^thaooOiiginallllustratbns. 35. 6d.and7s,6d. 

Child's Bible, The. With aoo Dlustrati^. Demy 4to, 830 pp. ijoct Thusand. 
Chtttf EdittM, ys. tid. Sitfmer £^»», with £ Coloured Fktes, ^ edges, los, 61L 

Chlld'e Life of Cbrlet, The. Comi^ete io One Handsome Volume^ intb about 
soe OHgiosl Tnuttntians. Chef Eiiiien, doth, ;s, £d. ; or with 6 Cdouied Plates, 
cloth, pit cdRcs, los. 6du 

Church of En8;land, Tho. A Histoiy for Uie People. By the Very Rev. H. D. M. 
SnuicR, D.D.,DeanorGleaecUer. Illnstrated, Cemplet»)n4Vols.,6s.e^. 

Church Befbrm in Bpaia and Ptfftugal. By the Rev. H. £. Noyes, D.D, 
Ilkstnud. ss.£d. 

Conmteotsry (or Eneflieh Readers. Edited by Bishop Elucott. With Con. 

iributioiu by etniocM Scholan and IKnees:— 

NeirTeeteaeiit. P*fuUr BJetm. Vaebildgrf. TtirteVcb^sseub. 

Oia TesUment. Ptfy^ar Eithtt. UAbrMesd. Fire V0I9., SL Mch. 

CmnmeataiT, The Kev Testajssni Edited by Bishop Ellicott. Handy 
Volume Edidou. Stutahle for Schod and Gsona! Use. 

BtUetthtw. SI.C4 Bosaa*. a-M. Peter, Jude, and John, js, 

udvmsee. sa 

ConuDentary, The Old Teiteinient Edited by Bishop Ellicott. Handy Volume 
E^tion. Suitable f« School and Geaenl Vse, 


Dori Bible. With aoo Fh&'page Uiustiations by Gustavs Dosi. Pedlar 
SJiitcn. InOoeVoK tsa Also ia teathtr binding. (FnVeea<s//AMf»K.> 

Baxly Days of Christianity, The. Bythe Very Rev. Dean Farrar, D.D., F,R.s. 

LniiMtY Editmk. Two Vob., ass. ; motocoo. £a n 

PoroLAit Enxnoit. In One Vei. ; cloth, pit rages, 7s. 6d. ; iree^alf, 15$. 

CuiAr EsmoH. Cloih pit, 3s. ed. 

TanUy Frayer<Booh, Tba Edited hf die Rev. Cauon Garbbtt, M.A., and 
ue Rev. S. MafcTiH. With FuU’page IBusUatiens. NtwEdilhm. Goth. vs. 6d. 





SHeclions from Cassell <6 Companys Pubiifations, 


" Graves Is tbe Bock ; " or, the Historical Accuracy of the Bible confirmed by 
reference to the Ass^ian and Egyptian Scnlptures in the British hfuseum and else* 
where. By the Rev. Dr. Saiiusl Kwms, F.R.AS.j &c. &c. lUustmted. L,ibivry 
BditioHi in Two Volumes, doth, with top edges gildtt, 15s. 

"Heart ChordB." A Series of Works by Bminent Divines. In cloth, is. each. 


lilc Bishop of Montr^ 
[7 Slble. w the Rt " 
BbheperRipoa. 


Uy Slble, By the Rt Kev. W. B^ Carpenter, 


K7 EmattoxuLT Idlb. By Preb. Chadwidc, D.D. 
VSr Bodr* By the Prof. W. G, Blaikic, D.D. 
l&Boul, By the Rev, P. B. Power, M.A, 
a& (^owtta In Divine Ufe, By the Ren. 

Prebeodaiy Reynolds, M.A. 
fliT' Aapiratiotu. ByiheReT.G.Matfaesoa.D.D. 


SSy Hereafter. By the Very Rev, Dean Bleker 
ateti). 

Uy Walk wl& God. By (he Very Rev. Dean 


, Alda to the Divine Lift, By the Very 
Rev. Dean Boyle. 

Sonroes of Streneth. By the Rev. £. E. 
JenVini, M.A, 

Sly Comfort In Sorrow. By Kneb Macndllia. 
DD. 


Eolps to BeUd£ A Series of Helpful Manuals on the Religious Difllculiies of the 
Day. Editedby the Rev. TsiGttsiouTH'SKosBjM. A., Canon of Worcester, is. each. 
IftiucLBS. By the Hev. Brewnlew llilaib* ] Thb Atonsubnt By WUUom Connor 
laud, MJL I Meeee.DJ:>Hl>ate ArchblabopofTork, 

Holy Land and the Bible, The. A Book of Scripture Illustrations gathered in 
Palestine. By the Rev. Cvnbikgbam Gbikib, D.D. Chea^ BatSicn. Cloth 
gilt, ys. dd. Also Superior Mdition, with 94 Collotype Plates. Cloth gilt, gUt 


edges, 109 . 6 d. 


LUe of Ohile^ The. By the Very Rev. Dean Farrar, D.D., F.R.S. 

Chbav Editiok. with id Foll^oage Plates. Cloth gUt, 3s. 6d. 

Popular Edition. With i6 Full-pa^ Plates. Qom gilt, gilt edges, 7s. dd. 
Largs Tyre Illustd. Edition. Qoth, 7s. 6d. Cloth, full gilt, gilt edges, 105. fid. 
iLLUSTRATBD 4to EDITION. Cloth, ^t edges, 7 S. fid. 


Matin and Vesper Bella Earlier and L^er Collected Poems (Chiefiy Sacred). 

By J. R. Macduff, D.D. With Frontispiece. Two Vols. 7s. fid. the set. 
MetbodlBiD, Side-lights on the Conhlcta of, Duriog the Second Quarter of 
the Nineteenth Century, i8a7'i853. Qoth, 8s. cKeaf Edition. XlDabtidged. 
Goth, 3a. dd. 


Moses and Geology; or, the Harmony of the Bible with Science. By 

the Rev. Sahubl Kinns, Ph.D., F.R.A.S. Ulus. Library Edition^ loe. dd. 


Old' and New Testaments, Plain Introdncttons to the Books of the. Con- 

Caining Contributions by many Eminent Divines. In Two VoJs., 3s. dd. each. 

Flam Introductions to the Books of the Old Testament. 336 pages. Edited by 
Bishop Ellicott, 3s. dd. 

Plain Introductions to the Books of the Kew Testament, seepages. Editedl^ 

Bishop Ellicott. 3s. dd. 

Protestantism, The History of. By the Rev. J. A. Wylib, LL.D. Containing 

upwards of doo Original lllustnUons, Cheap Edition. In Three Vols., 35. 6d. each. 

"Quiver" Yearly Volume, The. With about 600 Original illustrations and 
Coloured Frontispiece. 7s. dd. Also Monthly, dd. 
at George for Expand ; and other Sermons preached to Children. Fifth 
Ediiien. By the Rev. Canon Tbigkmouth.Shors, M.A. 5s. 

St Paul, The Life and Work of. BytbeVery Rev. Dean Farrar, D.D., P.R,S. 

ItLUSTRATBO 4 tO EDITION. 78 . dd. 

Chraf Edition. With id Full-page PUtes, cloth gQt, 3s. dd. 

Library EotTiON. Two Vols., doth, 04^ ; calf, 49$. 

Illustratbo Edition, One Vd., Ex is. ; morocco, £0 a& 

Popular Edition. Goth, gilt edges, 7s. dd. 

Shortened Church Ber^ces and ^mns, suitable for use at Children’s Sendees. 

Compiled by the Rev. Canon Tbignuouth-Skorb. Enlarged Edition, is. 

« Biz Hundred Teszs ; " or, Historical Sketdies of Eminent Men and Women who 
have more or less come into contact widi the Abbey and Church of Holy Trini^, 
Minories, from zm 3 to 1803, and some account of the Incumbents, the Fabric^ too 
Plate, &c. &C. By the vicar, the Rev. Dr. Samuel Kinns, F.K.A.S., && &e. 
WlA 65 Illustrations. 155. , 

"Bonday:** Its Origin, History, and Present Obligation. By the Ven. Arch- 

deacon Hbssbv. D.C.L. Ftfth Ediiim^ 73. 6d. 



Selectiffns from Cassett ^ Can^nys Publicaiicns, 



(BburaHonal Morlis nitb ^tubents’ iitanuris. 


Alpliatoot, Oassell's FlctoxIaL Mounted on Linen, with Rollers, as. 

Mounted with Rollers, and Varnished, as. 6d. 

Arithmetic :>-Eaward’s Art of Reckoning. By C. F. Howasd. Paper, is. ; 

doth, as. Enlaagti EdUian, 5$. 

Arithmetics, The “Belle Saurage.** By George Ricks, aSe. Lond. Wth 

Test Cards. {Litl en afi^heatian.) 

Atlas, Oassell'a Popular. Ctmtaining 24 Coloured Maps. is. 6d. 

Blackboard Prawtng. By W. a Sparkes. With 52 Full-page Illustrations, js. 
Book-Keeping. By Theodore Jtnres. For Schools, as. ; or cloth, 35. Fob 

ms MtLUOK, as. ; or doth, 3s. Books for Jones’s System, Ruled Sets of, as. 
British Empire Map of the World. By G. R. Parkin and J. G. Bartholomew. 
E,R.G.S. Mounted or Folded, ass. 

Ohemlfftiy, The Fuhllo EehooL By J. H. Anderson, M.A. as. 6d. 

Oookery for Schools. By Lizzie Heritage. £d. 

Bnlce Domum. Rhymes and Songs for Children. Edited 1 ^ John Farmer, 
Old Notation and Words, ^ N.B.— The Words of the Sonu (mth the Airs both 

in Tonie Sol-Fa and Old I^tation) cao be hod in Two Parts, m. each. 

England, A Elstoiy of. From the Landing of Julius Csesar to the Present Day, 
By H. 0. Arnolo-Forstu, M.P. XevisM Editim. Fully lIlnstrAtcd, js. 
English Literature, A First Sketch from the Earliest Period to the Pteseni 
Time, By ProC Hbkhv Morlsv. ys. 6ii 
Bnclld, Casseil'a Edited by Prof. Wallace, M.A. is. 

Euclid, The First Four Books of. New Edition. In paper, 6d. ; doth, 9d. 
Farm Orops. By John Wrightson, M.R.A.C., ete. Fully Illustrated, as. 6.i 
Founders of the Empire By Philip Gibbs. Illustrated. Cloth, i& 8d 
Bevelled hoards, as. 6d. 

French, Cassell's Lessons In. New end Revised Edition, In Two Parts 


Cloth, at. each. Complete in One Vot.. as. 6d. Key, it. 6d. 

Freneh-EngUsb and En^sh-Freneb Blctiosary. 3s. 6d. or 5s. 

Galbraith and Haughton'a Scientific Manuala. 

Aatrosoiuy. a Euclid. BooluL,lL. III. as Sd BooIeslV.. V..VI. *t.6d. MatlieiBatleel 
Tables, p A Optioa n. C4 Bydrottatica. p. sd. AicBbrs. Put 1 , detb. & A 
CsreplcK, T«.<^ Twoa and TidiilOam&ta.«ruH Tidal Cards, p. 

Gaudeamus. Songs for Colleges and Schools. Edited by JOHN Farmer. 55. 

Words only, paper, Sd. ; cloth, gd. 

Geography, A Practical Method of Teaching. By J. H. Cvbrton, F.G. 5 . 

Vot. I.— England and Wales. Vol. IL^Europe. 6d. each. 

Geometry, First Elements Of Esperlmantal. By Paul Bert. Illustrated, zs.6d, 
German Dictionary, Cassell's. Gennan-English, English-German. Ckejf 

Edition, cloth, 3s Cd. ; half-morocco, je. 

German Reading, First Lessons In. By A. JXcst. Illustrated, zs. 

Eand and Eye Gaining. By Georgs Ricks, B.Sc., and Joseph Vaughan, 

lllustnted. VoL I. Designing with Coloured Papers. Vol. II. Cardboard WoHt 
9t. each. Vol. Ill Colour Work sod Design. 3s. 

Sand and Eye Training. By G. Ricks, B.Sc. Two Vols,, with 16 Coloured 
Plates in each. 6s each. Cards for Class TTse. Five Sets. xs. each. 


Historical Cartoons, Cassell's Coloured. Size 45 in. x 35 in., 25. each. Mounted 

on canvas and varnished, with roUers, 5s. each. (Descriptive Pamphlet, 16 pp., id.) 

In Danger's Hour; or, Stout Hearts and Stirri^ Deeds. A Book of Adventures 

for School and Home. With FcurCoSouicd Plates and Dumerous Illustrations. Cloth. 
IS. 8d. Bevelled boards, as. 6d. 

Latin Dictlonaiy, Cassell'a (Latm-Englisb and English-Latin.) 3s, 6d.; 

half morocco, 5s. 

Latin Primer, The First Prof. FOSTCatb. zs. 

Latin Pilmer, The Hew. By Prof, j, P. Postcate. 2s. 6d. 

Latin Prose for Lower Forms. By M. A. Bayfield, M.A. ss. £d. 
laws of Every-day Life. For the Use of Schoolk By H, 0 . Arnold-Forster 
M.P. zs. 6d. 





SelecHom from Cassell <fc Companfs Fublications. 


Uttle Folks’ History of Eni^laiid. By Isa Craig-Knox. Illustrated, xs. 64 
Uaklng* of the Home, The. By Mrs. Samuel A. Barnett, is. 6d, 

Uap Building for Schools. A Practical Method of Teaching Geography 
(England and Wales). By J. H. Ovekton, P.G.S. 6 d. 

Uarllwrough Books :-'Axitbmetlo Esaaptes. 3S. IfcenoU SzateUes. 3s. M. Frenoli 
Gh^i^nr. so. 6d Gemoa Oranmar. 9s. Sd, 

MetSaalcs, Applied. By John Pekry, M.a, D.Sc., &c. Illustrated, ys. 6d. 
Betdiaalca for Young Beginnera By the Roy. J. G. Easton, M.A. OmP 

Ediiiott, 9S. 6d. 

mechanics and Machine Design. Xfuinerical Bxainples in Practical. By 
R. G. Blains, M.E. New EdiU&u, Rtbised tmi Enlorgtd, tVlth 79 Illus. as. 6d. 
metric Oharta, GassCU's Approved. Two Coloured Sheets, 42 in. by 22^ in., 
illustrating by Designs and Explanadoos the Metric System, ts. each. Mount^ 
with Rollers, 3s, each. The two to ooe, adth Rollers, $s. 

models and Gonunon Objects, How to Draw from. By W. E. Sparees. 

Illustrated. 3s. 

models, common Objects, and Casts of ornament. How to Shade from. By 
W. £. Sparkbs. With 95 Plates by the Audior, 3s. 

Natural History Coloured Wall Sheets, Cassell's New. Consisting of 16 

subjects. Size, 39 by 31 in. Mounted on rollers and varnished. 3s. each. 

Object Lessons from Nature. By Prof. L. C. Miall, F.L.S., F.G.S. Fully 

Illustrated. New and Enlarged Editten^ Two Vols. zs. 6d. each. 

Fhysiology.for Schools. By Alfred T. Schofield, M.D., M.R.C.S.. &c. 

Illustrated, js. ed. Three Parts, paper covers, $4 each; or doth Ump, 6d. each. 
Poetry for Qhildren, GaseeU's. 6 ^oks. xd. each ; or complete m One Vol., 
limp cloth, 6d. 

Popui^ educator, Cassell’s. With Illustrations, Coloured Plates, and Maps 
in Colours. Cheap Editutin lo Bight Vols., 3s. 6d. each. Also at 5s. each. 
Readers, Casaell’e "Belle Sauvago." An Entirely New Serica Fully Illus- 
trated. Strongly bound !n cloth. (Lit/ on application.) 

Reader, The Gl^en. By H. 0 . Arnold-Forster, M.P. Cloth, is. 6d. i also a 
Scottish Edition, cloth, is. 6d. 

Readers, Oassell’s Olassical, Vol. I., is. Bd. t Vol. 11 ., ns. 6d. 

Reader, The Temperance. By J. Dehnis Hird. is. or is. 6d. 

Readers, Cassell's 1 * Higher Class. ” (Lis/ on application.. ) 

Readers, Cassell's Readable. Illustrated. {List on application.) • 

Readers for Inlhnt Schools, ColQure 4 Three Books. 44 each. 

Readers, Geographical, Cassell's New. Illustrated. {List on application.) 
Readers, The modern Geographical lUtuuated throughout. {List on application.) 
Readers, The modern School. Illustrated. (List on application^) 

RoUt An entirely novel system of learning French. By J. J, Tylob. 3s. 

Round the Empire. By G. R. Parkin. With a Preface by the Rt. Hon, the 
Earl of Rosbbbry, K.G. Fully lllo^ted. is. fid. 

Sculpture, A Primer ot By £. Roscob Mullins. Illustrated. 2s. 64 
Bbakspere's Plays for School Use. Illustrated. 9 Books. 64 each. 

Spelling, A Complete manual of. ByJ. D. Morell, LL.D. Cloth, xa 
Edition. Stiff cloth, fid. 

Technical Educator, Cassell’s. A New Crclopeedia of Technical Education, 

mth Coloured Plates and Engtawngs. Con^lete m Six Yds., 3s. each. 

Technical Manuals, Oassell'e, Illustrated tl^ugbout. z6VoIs„fTora2S. to 4&64 

{List fret on application^ 

Technology, manuals ot Edited by Pn^. Ayrton, F.R.S., and Richard 
WoRUBLio D.Sc., M.A. lUusUated tbiQ^hout {LisionapplicaHon.) 

Thkigs New and Old; or, Stories from English History. By H. 0 . Arnold- 
Forstbr, M.P. Ulustrate 4 Cloth. Sevm Books, from gd to is. 8d. 

World Of Onrs, This. ByH. O.Arnold>FoR 5TRR, M»P. Fi^y Illustrated. Cheap 

Edition, as. fid, 

Tonng Citizen, Ihe ; or. Lessons in our Laws. By H. F. Lester, 6. A. Fully 

Illustrated. fid. Also issued tn Two Farts under the title of " Lessons in Our 
Lwrrs." is. 64 each. 





Sekdions from CasuU ^ Company's Pxiblications. 



Slooka for ^oung |3i!Dpk 

Saster Cliarlle. By C. S. Harrison and S, H. Hamer. IlhistiatetL 

Coloured boards, is. 6d. 

The SlaBter Of tbe Strong Searta, 6yE.S.BROOK& Illustrated, as. 6d. 
Whys and Other Whja ; or. Carious Creatures and Their Tales, By S. I L. 
Hamsk. With lUastrstioos by Babkv B. Nsilsoh. Paper boardSi 3$. 6d. ; doth 
boards, 5s. 

meky Blagee’B Uenagerle ; or, Stnngn Animals and their Doings. By 
S. H. Hambr. With 8 Coloured Piatea aud other Illustrations Harry B. Nbilsok 
C oloured Boards, is. 6d. 

Tiro Old lAdJes, Two Foolish Fairies, and a Tom Cat, The Surprising Ad- 
ventures of Tuppy and Tue. A Mev Faiiy Story. By Macgib Browms. With 
Four Coloured Plates and Illostratioas m texL Cloth, 3s. Gd. 

Brito's BoU of Glory ; or, The Victimia Cross, Its Heroes, and their Valour. 
By D. H. Parry. With kight Full-page Illusirattons by Stanlbv L. Wood, 
Cntop BdiHeny Cloth, 3s. dd. 

The victoria Fainting Book for little JoUu, Coataising about 300 Ulus- 

tratioos suitable for Colouring, lA 

"Little FolkB” Half-Year^ Volume. Omiaining 460 p^e$ of Letterpress, with 
Six PuU-pige Coloured Plates, and uusnnous other Pictures printed ‘in Colour. 
Picture boa^s, 3s. 6d. ; or cloth gOt, gilt edges, js. 

BO'Peep. A Treasury for the Little Ones. Yearly Vol. With Original Stories 
aod Verses. Illustrated vnth Eight FuU-page Coloured Plates, and numerous other 
Pictures printed in Colour, Elegant fnetuie boards, aA 6d. ; doth, 3s. 6d. 

Beneath the Banner. Being Narratives of Noble Lives and Brave Deeds, By 
F. J. Cross. Illustrated. Limp doth, la; doth boards, as. 

Good USoralng j Gdod Night I Moroingand Evening Readings for Children, by 
F. J. Cross. Illustrated. Limp dotii, zs. ; doth boards, as. 

Ob Boaid'the Esmeralda j or, Martin Lelgh’a log. By John C. Hutcheson. 
Illustrated. Chta/i Editfm. ts. 6d. 

Notable ShIpwreckB. CkeapBitiion. Jtevistd and Enlarged, Ump cloth, i& 
Sv/eriar Edition, With TuU*pase lOustiaticaA sa 

Five Stars In a Little Fool, By Edith Carrington. lUusttated. 35. 6d. 
Ueny Girls of England. By L T. Meade. 35. 6d. 

Beyond the Blue Mountains. By L. T. Mbadb. Illustrated, gs. 

Pleasant Work for Busy Fingers. By Maisgib Browne. Illustrated, as. 6d. 
Magic at Home. By Prof. HoFPUAN. Fully Illustrated. 3s. 6d. 

Little Mother Bunch. By Mrs. Moleswosth. Illustrated, flea Edition, 2S.6d, 
The True Boblnson Crusoes. as. 6d. 

Heroes of Every-day Ufe. By Lavba Lans, Illustiated. as. 6d. 

Home Chat with oni Young Folks. Illustrated throughout, as. 6d. 

out Books for Young People. "By Popular Authors. With Four Original 

Illustrations in each. Cloth gilt, (s. €i, each. 


Bhoda'a Bowtird. 

Jaels Menton's Andtaor. 
Franks LUe-Bottla. 


Tim Tbomaoii’a Trial; or, "AH la not Oeld 
tUat Ghtten." 

BuUi’a liU^Worki Or,"NoPamfl,soOeina.'' 
Uaolo William'B Cborgsb 


"Golden Mottoes" Series, The. Each Book containing eo8 pages, with Four 
FuU-page Onginal Illustrations. Crown Svo, doth gilt, ss. each. 

“yoremosl if 1 Oan.- By K«1 «b Anendge, 1 "Honour jb mj Qnido.- By Jeanis Herlno 
»» Aim nta Burs End.* By Eftuly Scvcfafitld I (Mn. AdDjas-ActeDX 


"Cross and Crown" Series, The. WHb Four Illustrations in each Book, Crown 

Svo, s$d pages, as. Gd. each. 


HmesoftbBXBdiasEmplro: oT.Staneaor 
Valour and Victorj. Cy Emctt Faster. 
TbrouRb Trial to Tnumph: or, "The 
noj^ Way.” By SlBei.line Baai\a Hunt. 


etronc 10 Suffor: A Story of tbe Jews. Br 
E.Wjnne. ' 

B3 Fire ood Swordi A Steiy of the Hague- 
rota By Thotnu AKhcr. 


Adam Hephuni’s Vow t A Tola of Elrk and 
CoYesant. By AiuJe S, Swan. 

Ho.AiiJ. lor.^e Story of the Lost VeataL 
A Tale of Early Chnsnan Days By Eaoioa 
MushilL 

Freedom'k Sword: A Story of the JTaya «< 
WaUaoensdBmcB. By Annie & Swan. 






StUctioni from CdMll ^ Compdnj^t Publications, 


Three>aiid-Sl3i)enxi7 Booka Cor Young People. 
{ Cloth gilt, 3Si fid. each. 


The BehelUon of LU CorrluetotL 8f 
L. T. Mbadb. 

Told Out of SohooL BjrA.J. Dadds, 

Bed Boflo and Tlcer Lily. By L. T. 
Meade. 

,t Baelifal PlftesiL By t^T. Meade, 

The Zlae^ ComBiand. A Story tat Girls. 
By Ma^e Syadoyten. 


With Original Illostiatlons. 


A Sweet Girl Onduate. By L. T. Meads 
The White Houaa at Inoh Gow. By Sual 

ntt 

Felly. By L. T. Meade. 

The Felaoe BeautlAil. By L. T. Meade 
*PeUew ay Leader.” 

For<Portuae and Glory. 

Lost Among White Amoans. 

A World of Girls. By UT. Meade. 


t Can also be had in extra cloth gilt, gilt edges, 5s. 


Books tl7 EOvald 8. EUll. Illustrated. Cloth, as. 6d. each. 


In Bed Indian Trails. 
Vnorowntng e Blng« 
Two Boys in Wyoming. 


Sooutsand Comrades > or. 
Tecumaoli, Chief of the 
Shawonoei, 


Klondike Kuggets. 
Cowmen and Bustlers. 

A Strange Graft* and Its 
Wonoorful Voyage. 
Pentloe, Chief of the 
Ottewae. A Tale «f tba 
Siese of DeBeiL 


in the ofthoFionears. i 
TheFhastea oftheBiver.' 
The Great Cattle Trail. 

Shod with SllenoA 
The Path in the Barlne. 
The Ktmtere of the Osarh. 
The Cam? in the Uonntalne 
Ked in the Woods. A Tale 
ef Earty Days te the West 
Down the Ml^ssippi. 

The Last War Trail. 

Bed on the Blver. A Tale 
of Indlta Rivet Weifite. 


Foo^rlste In the FeresL 
Th I Bubber Hunters 
(IbnDerly Dp the Tapajos) 
Had In the Blook Housa 
A Story of Koneei Life la 
Keotuacy. 

The Yeung Bonohere. 

The Lost TralL 


Camp>Fire and Wigwam 
Lost In the Wilde. 

Lest in Samoa. A Tale at 
Adventure la the Navintei 
Ititeda 


Tad} or, "Getting Bren" wiDi wim. 


Books bYBdward S. ElUs. Uiustrated. is. 6d. each. 


Astray in the Poreet. 
Captured by IndUne. 


Wolf Bar Qte Indian. 

The Daughter of the Ohlef- 
tolo. 


The Boy Hunters o. Ben 
tuoi^ 

Bed Feather. 


Cassell'B Picture Story Books. ^ Each containing 6 o pages. 6 ± each. 


Little Tfilka. 
Srlght Store. 
Nursery Ceye. 
Pet’s Posy. 
Tiny Teles 


Daisy's Story Book. 
Dot's Story Book. 

A Neet oS Storlee. 
Good'Nlght Stories. 
Chats for Small Ohatt 


Auntie’s Stories. 
Birdie’s Story Book. 
Uttle CJilmeB, 
ABbeafDfTalea 
Dewdrop Stories. 


Illustrated Books for the Llttlo Oaes. Containing interesting Stories. All 

lllostrsited. 9d. each. 


n ut Tales and Funny 
lotures. 

Msiry Little T^os, 

Little Tales fdr Uttle 

Utal^§eoplo and Their 
Pete. _ ^ 

Tales Told for Sunday. 
Sunday Stories for SaoU 
Peopto. 

Stories and Plotnres for 
eunday. 


Bible Plotum lor Boya 
.end Girla. 


.„_t and Shade. 

Bub'O'dab Tales. 

Fine FeaUiere and Fluffy 


Botombles sad Socapes. 
Tittle Tattle Tales. 
Dumb Friends. 

Some Farm Fnenda. 


Thoee Golden Sanda. 
Iilttle Idothers and their 
Chlldreo. 

Our Sohooldoy Bonn. 
Creatures Tome. 

Creatnros Wild. 

Dp and Down the Garden. 
All Socta of Adyeaturas. 
Wandering Ways. 


. BhUlll® story Booko, All Ikusttoted, and conuuninglmercsUng Stones. 


Bunty and the Boys. 

The Heir of Slmdole. 
a’bome and Tangles. 

The Cuckoo in the Bobln'a 
Neat. 


Surly Bob. 

The History of Fito Uttlo 
Pitchere. 

The Giant's Cradle. 

Shag and DoB. 


The Coat of Bevenga 
Clover Frank. 

The Ferryman of BrOL 
Haxiy Haxwrll. 



SeUciions fnm Cattell ^ Company t Publuations. 


Burliteenpenny Story Boolcs. All lUustnted throughout. 


riine Wco Ulator Loaalea. 
Vp tbo Ladder. 
lHok'8 Hero; tad OtUer 
Btorlei. 

rbe cup Boj. 


Boflcs from Thom*. 
Faltli'a Father. 

Bj Load and Sea. 

Jeff aad Le£ 

The Tanas SarriaKtoBi. 


I ** Tlirouch Flood— ThrooeU 
Ffre.*' 

{The Slrl with the Ooldea 
I Leelu. 

i StorloB of the Oldea Time. 


Dlnstratdd Gift-books for Boys. Cloth, is. 6d. 

Wondon of BodUi Stnotrth aod SkllL | WoBderfttl Balloen Aeoenta 


^ihnma for ChUdroiL With Full-page Ulustratioos. 3s. 6d. each. 

The AlbOffl for Home, Sehool, asd Flaff. | Fiettire Album of All Berta, niustnted. 
U7 OwnAthumorAaimela. I The Chit-Chat Album. IttuUaied. 


"Wanted— a Elng'* Series. Cheap Bditum. Illustrated, as. Sd. eadi. 

Falrr Talea In Other Landa- 8r JuUa I Wanted— a Sine, or. Sow hferle eet th« 
Ceddaid. J btnraery Ahyaw to Jtifhta B/Micztt 

Boblo‘1 Bida Bi EOinef Dareapoft Adiaa | Bwvma 


The "World In Pictures " Seiiea XSostrated throughout Cheap Bdition. 

IS. M4 each. 

All tho Bnaalaa. ] OUmpaea of South America. 

Chata about Oermaay. I The Zastam Wonderland (Japan). 

Seepa Into China. | !^a Land of Tamplaa (India). 

The Land of PTnunlds (Forpt). ' The lelaa of the Faslflo. 


rvo-SbilUng Story Books. 
hXr. Burke'a Nieoca I 

The Children of tho oenrt.1 


All Illustrated. 

The Four f&ta of the Tip- 
pertona. 

Xdttle Folks' Sunday Book. 


Boor Nelly. 
la MlaohlerAcaia. 
Fessy. and Other Tales. 


BookB for the Little Ones. Fully IDustraied. 

lorap Book. With Sevetal { 
ntisns Boards. 31. ad. 

CaaaeU'a Sobmeoa Cmaoe. With m 
ISostrsUou. Cloth, 31. Od. | gUt edges. 5s. 


The World's Workers. A Series of New and Original Volumes by Popular 
Aothon. WithPortnutspnnttdoBitujtasFromispiece. xa. each. 


John Oaaaell. By G HoMeo Flka. 

Biohard Oobden. 

Charlea Bodden Spurgeon. By G. Holdea 
Fike. 

Ooneral Gordon. .. _ 

eir Henry Harelook and OeUa OtmpbeU, 
Lord Clyde. 

DtTid Uvingatone. 

The Earl of Bhafteabnsy. 


ThDinaaA.Edi8oaand BomnelF.B. Horse. 
Btr Titne Bolt asS George Aloora 
George and Bobert su^benaon. 


Cbarlee Stokona. 
HandeL 

Tumor the Artut. 


Barab Bebinion, Agaes Weatoa, and hire, 
hloredith. 

Zdre. Somerville and hfory Carpenter. 

At V, titfy. 


*e* Tht oAew iFtrit <■» alit H had Thru fn Ow Fet, tMhygd! tdeu, p. 


CjISSELL is COMPANY^ Limtied, Lvdgatt HtU, Lonam ; 
Pane, New York 6* Melhaume. 




